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FOUNDRY DUST EXHAUST SYSTEMS 


Installations for removing the dust from cleaning, grinding 


and polishing departments---Construction of exhaust hoods 


N THE construction of new foun- 
I eis and when remodeling existing 
plants, the problem of disposing of 

dust the grinding 
and buffing departments, is considered 
of prime 


the from 


cleaning, 
importance, inasmuch as it 
the welfare of the employes 
of these departments, and the 
mies effected installation of 
these systems are largely in the form 
of increased output. The Davis Sew- 
ing Machine Co., Dayton, O., has six 
dust collecting 
installed by 
The 


S1X 


involves 
econo- 


by the 


systems in 
Kirk & Blum, 


four departments in 


operation, 
Cincinnati 
which these 


systems have been installed 
tain 40 barrels, 36 rough 
grinders and 38 buffing and polishing 


The 


con- 
tumbling 


lathes. and 


tumbling barrels 


1G. L—ARRANGEMENT OF LATHES IN THE POLISHING 


exhaust into 80- 


inch steel plate fan. 


rough grinders 
Two branches ot 
the main suction pipe extend over the 
tumbling barrels in the 


partment barrel is 


cleaning de- 


and each connected 
to one of these branches by a 
pipe. A 


is shown in 


>, S 1 
3'4-inch 
section of the tumbling room 


Fig. 3. The 
is upwardly inclined toward the 


main suction 
pipe 
fan. The small suction pipes are con- 


nected with the tumbling barrels and 
are equipped with valves whereby the 
air is cut-off the 
not in use. In the rough grinding de- 


the 


when machines are 


partment 36 grinders exhaust into 
carried 


? 


Fig. 2, 


one main suction pipe over- 


which dis- 


that 


shown in 
the 
exhaust 


head, as 


charges into fan fur- 


the 


Same 


nishes for the tumbling 


department. To the 


grinder is 


hood 
a 4y- 
hoods are 
adjustable and cover a large part of 
the wheel. A 
ircn rest 


adjustable 
connected 
These 


of each 


inch suction pipe. 


vertical, movable 


with the 


cast 
a level 
with the center of the grinding wheel, 
is attached to the at the front 
The castings are held 
cn these rests while being ground. 


top edge on 


bench 
of each wheel. 

As the dust and small particles ex- 
hausted from the tumbling and grind- 
ing departments have nearly the same 
specific gravity, one collecting system 
is used both. The 
discharges into a brick dust collector, 
10 feet inside diameter and 18 
high. On top of this brick 

a dome-shaped air 


for 80-inch fan 
feet 
dust col- 


outlet has 
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ig. 2—A SecTION OF THE ROUGH GRINDING DEPARTMENT, SHOWING THE EXHAUST 


Hoops WitH WHICH THI 


been built which terminates in a 42- 
inch vertical vent pipe which is car- 
ried above the shop roof. Sheet steel 


deflectors are located inside of the 


collector and when the air enters the 


collector, it has a swirling motion, 


which directs the metal _particies 
against the periphery of the wall. The 
air escapes through the vent pipe in 
the center of the collector Tests 


WHEELS ARE EQUIPPED 


that cent of 


the dust 


show only about 1 per 


collected escapes with the 
air through the vent pipe. While the 
exhaust 


system is in operation the 


part of the collector is sealed, 
but when the dust 
feet the 


dust 


lower 


reaches a_ height 


of three collector is cleaned 


and the removed. As this metal- 


lic dust is highly abrasive, the inside 


of the outer are of each elbow in the 
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suction pipe is flat, consisting of 
section of sheet steel which can b 
readily removed and replaced whe: 


worn, without replacing the entire ¢! 
bow. 

In the buffing and polishing depar 
dust 
installed, 


collecting 
three of 
exhaust into fans located directly out 


ments six systenis 


have been whicl 


side of the building. These three sy 
tems €xhaust from three rows of pol 
lathes parallel 11 
and at 


arranged in 
either 


ishing 


the center side of the 


shop. One installation exhausts fron 


11 lathes to a 55-inch steel plate fan 


another carries the exhaust from 15 


lathes to a 60-inch fan and the third 


exhaust from 18 lathes for small work 


to a 55-inch fan. The three installa- 
tions discharge into a_ heavy steel 
dust collector set on a brick receiver, 


15 feet high and 10 feet in diameter 
The three 


of the 


fans are located at the end 


building and are on a level 


with the floor on which the lathes 


are operated. These fans are individ- 


driven ‘by 15-horsepower mo- 
The dust collector and the 


tion pipes f 


ually 
tors. suc- 


from these fans are shown 
in Fig. 7. This three-in-one 
according to tests 
times, shows a power consumption of 


maintaining 


system, 
made at different 
only 37 horsepower for 
a 4-inch pressure on 44 polishing and 


buffing lathes. 
New Departments. 


The Davis Sewing Machine Co. re- 
cently extended its plant by the erec- 
tion of a three-story concrete building 


and one-half of the second and third 


floors are occupied. by an extension to 
the buffing and polishing department 


Three dust collector systems serve the 


polishing room on the second floor. 


One 80-inch fan driven by a 20-horse- 
power motor exhausts from 14 buffing 


lathes. This fan is located directly 
outside of the building and discharges 
into a 34-inch dust collector. <A _ spe- 
cial deflector prevents the expanding 


cutting off and _ choking 
back the incoming air, thereby elimi 
The 
receiver 
Another 


air from 
nating the back pressure. dust 
i brick 


collector. 


is precipitated into a 
underneath the 
exhaust system in the polishing room 
is driven by a 70-inch fan operated by 
and serves 14 


a 20-horsepower motor 


polishing lathes and discharges into a 


30-inch collector set on a brick re 
ceiver, 

On the third floor, the exhaust sys 
tem connected with 16 polishing 


lathes, is operated by a 70-inch fan 


The fan is located on a platform at 


one side of this department and ex- 


hausts into a twin collector located at 


the side of the two collectors which 
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rm a part of the second floor ex 
ust system. These dust collectors 
shown in Fig. 6. In Fig. 4 is 
wn the arrangement of the grind- 
and polishing wheels in one de 
rtment, which clearly illustrates the 
rangement of the exhaust pipe. 


Buffing Department. 


\ section of the buffing department 
illustrated in Fig. 1. The main 
suction pipe, A, is located underneath 
e benches at the backs of the lathes 


lhe arbor of each lathe carries two 





heels with a driving pulley in the 





enter. The exhaust hoods for these 
lathes are shown in Fig. 5. The 


ge, gal- 


hoods are made of No. 20 gz 





1 
inized sheet steel and are adjustable 
the class of work handled on the 
lathe. Sections A and B of the hood, 
shown in Fig. 5, are adjustable and 
n be moved back into the main sec- 
tion of the hood when it becomes 
necessary to increase the arc of the 
wheel exposed for certain kinds of 
work. The caps are held in position 








yy thumb screws which clamp the Fic. 4—PoLIsHING WHEELS IN ONE SECTION OF THE Davis SEWING MACHINE Co.’s 


sides of the hood together. When re- PLANT. Eourprep With Exuaust Hoops 


moving the wheel from the arbor the 


ipper part of the head, D, is swung Strong Iron 0.75 per cent; an 0.055 per cent 
back on a hinge. A pocket, E, is pro- and total carbon, 3.30 per cent. Our 
vided to catch heavy particles that are By W. J. Keep average tests vary from 1900 to 2,100 
ot carried off by the exhaust. A pounds per square inch. 


le, F, at the base of the pocket, is Question:—We would like to have a Answer:—It is evident that you be- 


provided for removing the accumu- 
lated particles. Very little dust is 
precipitated into these pockets, ow- 


mixture for stove plate that will give lieve that a chemical formula can be 

us a transverse test of 2,500 pounds given which will produce a soft iron 

on a one-inch square bar, 12 inches with 2,500 pounds transverse strength 
long Our present mixture analyze ‘ incl i f 

: é ané s “r square in > > »S 

ing to the high pressure of the ex 8. I ake A per square inch on the size of test 

as. follows: Silicon, 2.6 


ue i F per cent; bars yo ave given. nll fi r 

ust. Che method of mounting the 0 , he bars you have given. You will find by 
; ‘ ; manganese, V.6 per cent; phosphorus, experience ve F y o 

ishing wheels is clearly shown in g I experience, however, that you can get 


Kio § —- 





When designing these exhaust sys- 
tems, equalizing suction pipes were 
vensed with and the diameters of 


he exhaust 


s 


suction pipes and t 





ssures were calculated with a view 
carrying the material through the 
es at as low a velocity as possible 
at the same time to hold’ the 
rial in suspension.’ The friction 
: losses in the various branch pipes 
leading to the wheels were calculated 

‘rovide the same pressure at every 


r ] 7 e : 2 
|, regardless of the distance it 


\ located from the fan. The ex- 
F pressure at each wheel is not 
) ss than 4 inches and the fans used 
, hroughout the plant operate at an 
‘ ge of 700 revolutions per minute. 
> 





e melting of scrap aluminum wire 
rucibles. is a tedious operation 
s the metal is solidly balled, and 
is a matter of considerable dif- 
leulty in the case of heavy wire. In 





ne case the cost of melting this 


erlal amounted to approximately Fig. 5—ONer or tHE PoLIsHinG STANDS Equippep WitH Two WHEELS, SHOWING 
per 100 pounds of metal. THE EXHAUST 





Hoops 
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Fic. 6—A View or SEVERAL OF THE Dust COLLECTORS 


a strong mixture with almost any an- 
alysis and you will find further that 


strength depends more on the shape 
and size of the grain of the iron than 
upon the chemical analysis of the mix- 
ture. You can produce a strong iron 


by varying the proportions « 


f any of 
the irons available in your market, or 
which you may have in your yard at 
the present time. If you were to use 
a one-half-inch test bar in an 


auto- 
graphic testing machine you would 
find the work interesting and _ rapid 


and your one-inch bar would be pro- 
portionately as strong, not as to the 
variation in size, however, but in pro- 
portion to the size and grain. For ex- 


ample we will consider a sample of 


stove plate iron from our ordinary 


mixture. It analyzed as follows: To- 
tal carbon, 3.23 per cent, of which 0.15 
per cent was combined in a one-inch 
square test bar; silicon, 2.80 per cent; 
phosphorus, 0.801 per cent; sulphur, 
0.096 per cent, and manganese, 0.60 per 
cent. A 


chemist would say that the 


iron you are using would give a 
stronger test bar, but our iron pro 
duced a pair of one-inch square test 
broke at 


2,420 and 2,762 or an average of 2,591 


bars, 12 inches long, which 


pounds. The average of three bars 


inch square by 12 inches long was 378 


pounds. By the formula a test bar 
one inch square by 12. inches 
long of the same iron, if of the 


would be eight times as 
3,024 pounds, but by actual 


test of two bars the average strength 


same. grain, 


strong or 


was 2,591 pounds, the difference being 


due to the heat treatment. The test 


bars were left in the sand over night 


and in the one-inch square bars the 


grain was more open and coarser than 
in the one-half-inch bars. In the lat- 
ter the combined carbon was 0.23- per 
cent, because the bar cooled faster and 
this made the grain finer. 

We try to keep the strength of one- 
half inch over 400 
square test 
bars would also be stronger, but if the 


square bars to 


pounds. The one-inch 


silicon were higher, perhaps not as 


strong as with lower silicon. Strength 


may be varied without reference to 
the chemical composition. For exam- 
ple, I once tested two sets of one- 


half inch square test bars, three test 


bars in each set. The strength of one 


set was 440 pounds and of the other 


530 pounds. Several chemists claimed 


that they could not give a chemical 


“of the bars. 
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formula which would produce si 
strength, unless they made an anal 
The analysis proved tl 


to be of exactly the same composit 


because both sets of bars were 
from a 28-pound ladle of stove | 
ircn. After pouring the first t 


bars, which were weakest, the rem 
stirred 
would just run and 


ing iron was rapidly unt 

then the ot 

three strong bars were poured. 
Strength is 


largely a question 


grain. If you produce a _ one-i 
square test bar, 12 inches long, whi 


will break at 2,500 pounds, you w 


naturally make the silicon 2.10 per 
cent, which would not make g 
stove plate; but as previously stated, 


if you increase your silicon from 2.75 
to 3.00 per cent you can, by vary 
obtain 


strength of 450 pounds in a one-half- 


the irons in the mixture, 
inch square test bar and 2,500 pounds 
in a test bar one inch square and 12 
inches long. You, however, do not 
require a one-inch square test bar giving 
a strength of 2,500 pounds. You are 
making plate and, _ therefore, 
want the strength in the plate or cast- 
ing. If your one-half inch square test 
bar, 12 inches long, breaks at 300 to 


stove 


440 pounds, your stove plate is very 
strong, but the silicon will be clos 
3.00 per cent, would 
the one-inch square test bar. 

With high silicon, thin castings will 


which weaken 


be strong and thick castings will be 
weak, owing to the coarse grain. With 
low silicon, thin castings will be hard 
and perhaps weak because brittle, but 
thick castings will be strong and soit 
enough to i 


machine ‘because it takes 
them longer to cool and this gives 
carbon time to change from combin 


to graphitic form 
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OIL-FIRED OPEN-HEARTH FURNACES’ 


Design and construction of furnaces for the production of 


steel castings---Calculating the sizes of the hearth, flues, etc. 


the of 


furnaces 


subject 
for the 
small 
to 


FN DISCUSSING 
open-hearth pro- 


duction of steel for 


will 


furnaces, 


castings, 
fuel oil 
this fuel 
when the furnace is properly designed, 


confine my remarks 


as operating with 


ie melter will have fewer difficulties 
to contend with. 
If we turn a moment to the steam 


engineering profession we will see that 
the engineers, in well-conducted pow- 
er plants, are giving their greatest at- 
tention to the problems of combustion 
and in the case of plants already in 
to 


grade of fuel best suited to their type 


operation, experimenting find a 


of furnaces. 


It is a well understood fact among 


these engineers that the design of a 


furnace, to get the best efficiency from 


he fuel, depends entirely upon the 

nature of the fuel to be burned. Obvi- 
sly, as we are to deal in high tem- 

peratures we are, therefore, to pick 
t a fuel high in heat value and de- 

sign our furnace to suit the combus- 
n of this fuel. 


Highest Heat Values. 


In order to get the highest heat our 


furnace body should be of such pro- 
portions that we can burn the neces- 
sary amount of fuel in the smallest 


ssible space, and in order to burn a 


large amount of combustible in a 
ll space, a short flame is neces- 


ine the short 
e, according to the fuel experts of 
States 


fuel; 


governing 


factors 


United navy, are first, a 


carbon second, initial heat- 
of the the 


gen for combustion; third, intimate 


air which furnishes 


ture of the oxygen with the fuel or 


ision: fourth, large surface of the 


presented for impact of this oxy- 
the 


the of 


us, 


e first factor, nature 


2 ft is settled have de- 
probable 
83.26 
cent; 
3.83 
‘ent, with a specific gravity at 60 
of 0.926. 
heat this 
ing to Du Long’s formulae, would be 
19481 B. T. Us From 


for as we 


upon fuel oil with a 
Carbon, 
12.41 


cent; 


ysis, as follows: 


pe cent; hydrogen, 


0.50 


per 


su ur, per oxygen, 





Fahr. 


1, . 
i es 


value of fuel, accord- 





pound. 





per 





‘resented at the Pittsburg convention of 
\merican Foundrymen’s Association. 









this 
the quantity of air required for com- 


analysis we can easily compute 
bustion and the products of combus- 


tion for any amount of fuel burned. 


Five-Ton Furnace. 


As a representative size of the small 
choose a 
and 
deter- 


proportions. 


open-hearth furnace we will 


five-ton furnace an example 


that 
furnace 


as 


the conditions will 
the 


are to 


discuss 
mine 
We 


ot 


proper 


melt and reduce five tons 
metal and the time from charging 
the heat until the time of charging the 
to be 
four hours. As the oil consumed var- 
i different 


an 


following heat we will assume 


ies sO much in furnaces, we 


will assume as fuel con- 


average 
sumption 48 gallons of oil per ton of 
steel melted in this time or one gallon 
per minute. 

of air 


12 pounds re- 


quired for burning one pound of car- 


Considering 


bon and 34.78 pounds of air required 
for of hydrogen, 
we have from the analysis of the fuel: 
total 


burning one pound 


9.9912 pounds of air to burn the 
carbon in fuel. 

4.2161 pounds of air to burn the 
hydrogen in fuel. 


total 


14.2073 
16 Correction for oxygen in fuel. 
14.0473 Pounds air for complete com- 
bustion of one pound of liq- 
uid fuel. 
With fuel oil of 7.72 pounds per gal- 


lon, we have 14.047 X 7.72 108.37 
pounds of air required per gallon of 
oil. 

With air at 13.14 cubic feet per 


pound we have 108.37 X 13.14—= 1,424.11 
cubic feet of air required to burn one 
gallon of fuel oil. 
Hence, to burn must 
admit, theoretically, 1,424 cubic feet of 
into the To 
add the air 


reducing 


one gallon we 


air per minute furnace. 
| amount of 
the 


this we must 


required in carbon and 


silicon in the metal. 


The Furnace Charge. 


We have a 10,000-pound charge, of 
which 12% per cent is pig iron and 
about 2% per cent carbon and the 
rest steel scrap and billets of about 


0.30 per cent carbon, to be reduced to 


about 0.18 carbon at the time of tap- 
ping. From this we get the total car- 
bon content of the bath, 56.5 pounds, 


to be reduced to 18 pounds of carbon, 


or 56.5 — 18 = 38.5 pounds of carbon, 


to be burned out in about two hours 


By Walter MacGregor 


of reducing the charge. As 157.6 cubic 


feet of air are required to burn one 
pound of carbon and we will require 
157.6 X 38.5 = 6,070 cubic feet air in 


two hours or 50 cubic feet per minute. 
All of this passes off with the prod- 


ucts of combustion. In the same way 
we can determine the amount of air 
required in eliminating the silicon, 


which will run about 42 cubic feet per 


minute. A certain amount of oxygen 
is also taken up by the manganese, but 
this is so small as to be negligible. 
With the total theoretical amount of 
air required, 1,424 + 50 + 42 = 1,512 
cubic feet per minute, we are in a 
position to determine the proper fur- 
regard to 


the second circumstance in producing 


nace proportions with due 


the short flame. 
Volume of Air. 
The volume of air is figured at a 


temperature of 72 degrees Fahr., which 


will be about the temperature of air 


valve. The in 
volume of air at different points along 
its travel 


entering the increase 


due to its increase in tem- 
perature must be the governing factor 
in designing the ports, flue openings, 
etc., and as the volume of this air in- 
creases in direct ratio to the absolute 
temperature, it follows that the volume 
occupied at be 


at 


any point 
the 


point is known. 


may com- 


puted when temperature that 

In the case of the air valve, due to 
the of the furnace, 
this figured rather to ac- 


commodate the products of combustion 


reversing feature 


should ‘be 
than the entering air as these are at a 
higher temperature and will, therefore, 
require a greater area of flue. 

The of 


vital point in the problem of design, 


temperature the valve is a 
for any heat beyond this point toward 
the stack is lost, as far as the furnace 
concerned, and 
the field of 
determining the size of the 


will 


is directly can only 


be used in economizers. 


In valve, 
determine the 
of 


due 


have to 
the products 

the 
stack 


as 


we first 
combus- 
to 


conse- 


vel city of 


through valve the 


draft of the 


ion 
and this, in 
quence, gives starting 


the 


our 
the 


point— 


design of stack—which we 
would naturally consider as our finish- 
ing point. 

authorities on 


600 


A number of eminent 


chimney design have chosen de- 


‘s Fahr. as the most economical 


ack temperature and Rankine has 
ent considerable time in trying to 
“Steam En 


open 


his work on 


rove it in 
ines.” I have 
stack 
and 


never 
that 
therefore, 


seen an 


arth with low a tempera- 


ure will, base my cal- 


‘ulation on a temperature of 1,000 de- 


fees Fahr. as being more nearly uni- 


orm with current practice. In my ex- 


verience with small furnaces, I find 


hat the most satisfactory stack draft 
» be maintained is about one inch of 


This is a function of the 
stack 
in temperature inside 
With this 


and a 


water. 
the difference 
outside the 
difference in 


eight of the and 
and 
stack. tem- 
inch of 


110 


assume 


perature draft of one 


water feet 
this 
desired. 
The velocity of gas due to the pres- 


we would get a stack 


high and hence, we will 


as the minimum height to be 


sure head corresponding to this height 
stack 


; 
5 per 


oO and temperature, allowing a 


friction factor, is a little 


feet 


2 cent 


less than 15 which is 


per second, 
recommended by a number of authori- 
ies as good practice. 


We 


far 


have based our calculation 


on the theoretical amount of air 


but will de- 


sign our stack and flues as in the case 


required for combustion, 
for 
100 per cent which 
cubic 


of power plant design, an excess 
capacity of 
be 3.000 


50 


would 
minute 
This 


divided by the velocity of 15 feet per 


feet of 


feet 


gas per 
or cubic 


per second 


second would give a sectional area of 
f 


stack of 3 1/3 
feet in 


27 inches 


eet or a trifle over two 


diameter ‘and we will assume 


stack as best 
suited to this furnace and plenty large 


diameter of 


enough to permit of any crowding of 
This 


the 


furnace. then will also be 


size of valve and 
to the 


chambers. 


flues lead- 


valve from the checker 


Initial Heating of Air. 

The 

short 
the 
the 

through 


second factor 
“The 


introduced 


governing 


flame, initial heating 


air,” 45 by means of 
: 


reversing feature of the 


the 


chambers 


furnace 
checker 
should 


the 


chambers, and 


these be so designed 


slow up travel of the prod 


combustion in order that 


give up the major part of 


‘at to the checker brick, or th: 


of the heat which is not required 


The 


} 


should 


produce the stack draft. 
chambers 


feet 


contents of these 


be less than 75 cubic per tor 


steel melted and 


100 


imbers should be 


per heat preferabl 


in the neighborhood of cub 


per ton These cl 


located behind the furnace and _ not 


immediately under the furnace. This 


point is quite as imeortant in = small 
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furnaces as in large ones, as_ they 


operate at a higher temperature, and 
good 


the 


cham- 


we should get the benefit of a 


circulation of outside air under 


hearth of the furnace. These 
should 


deep, in 


bers be long and narrow or 


oil-burning furnaces, giving 


a very long travel to the products of 
before reach the 


combustion they 


account of the 
the 


many of 


valve, as on highly 


the 
hy- 
great 


volatile nature of fuel and 


slowness with which the 


drocarbons mix with 
the 


before it 


oxygen, a 


deal of fuel will be out in the 


stack 
plete combustion. 


has undergone com- 
The methods of gas analysis as ap- 
to 


some 


plied steam boiler practice will 


show very interesting relations 


in this regard. In a five-ton furnace 


which I have been operating, a flue 


gas analysis will show the following: 
COs ; O 
Per Per Per 
cent cent. cent 

check 

feet 

line 


the rear of the 
chambers, 
the 
of furnace 
In the an 
further 
In the stack, 
ther back 
With a decrease in’ temperature 
the first and last point from 1,750 
in the rear of the chambers to 
Fahr. in the stack. 


hack of center 


back 


0.3 9.0 


between 
degrees 
930 


grees 


Long Chambers and Flues. 
In case all the fuel were burned be- 
fore it stack, 
the 


sum of 
the 


reached the the 


oxygen components of flue 
be 21 
21 per cent by volume of oxygen in 
all the 


the volume of 


gas would per cent, there is 


as 


admitted to 
the 
ing so small as to be considered zero. 


air the furnace, 


carbon element be- 
As a matter of fact, however, the sum 
of the the 


even 


oxygen 
17.1 per 
stack it 1s 


that 


components at 
and 
18.7 


valve is only 
the 
which 


cent 


out in only per 


cent, shows there is some 


form of hydrocarbon 
other 4 


the 


gas occupying 
the 
past 


per cent which is getting 
being 
This, I 


the 


and is 
stack. 


conclusively 


valve unburned 


wasted out in the 


think, shows very 


necessity of having long chambers and 
flues in oil-burning furnaces. to insure 
the 


the 


complete combustion of gaseous 


fuel before reaching reversing 


valve. 
T figures based atomiz- 
fuel 


with 


These are on 


ing the with compressed air in- 


stead of steam, as with 


steam 
tak- 


analysis a‘ 


the hydro-carbons are slower in 


yr up oxygen and a 


gas 


the valve will show a higher percent- 


age of hydrocarbon gas unburned at 
he valve and a corresponding increase 
in stack temperature. A sample of 
the stack 


atomizing 


ras at the base of when 


used for 
the 


steam was pur- 


noses, showed following analysis: 
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CO.z, 7.5 
and 
17.4 
out in the 


less 


cent; CO, 0.4 per cent, 
9.5 per cent, or a total of 


cent 


per 
oxygeil, 
per of oxygen components 
stack, which is 5% 
at the 


air 


per cent 


than shown base of the 


stack 
perfect combustion. 


same with 


] 


less 


and, therefore, 
Air Ports and Furnace Body. 

The 
short 


third condition governing the 


flame, “Intimate mixture Ol 
diffusion 


on the size and arrange 


oxygen with the fuel or 


bears directly 
ments of the air ports and the furnac 


body. The size of the ports depends 


upon the size of the reversing valve 


or vice versa, and the relation be 


the 
absolute 


ratio t 
the 
points, these temperatures being 
Fahr. at the 
Fahr. at the 
1 to 2. The ports, therefore 
should have 
of the 

therefore, 


direct 
temperature at 


tween two is in a 


the tw 
1,490) 
and 2,800 


degrees valve 


degrees ports, or in a 
ratio of 
the 


We 
port 


an area of twice are: 


valve. will, 
total 
the furnace of 


reversing 
have a area at 
about 
These should be 
the full width of the furnace t 
prevent any short circuit of air through 
the furnace body, as the travel of gas 


one end of seven 


feet. ports carried 


out 


through the furnace body should have 
the same velocity at all points to get 
the proper diffusion. These 
should come well up above the hole in 
the through the 
oil the that 
the air must come down on top of the 
flame rather than underneath it. This 
is a very important factor in design- 
ing a hot working furnace. 


air ports 


monkey wall which 


burner enters furnace, 


SO 


Hearth Space. 


be allowed for hearth 
furnaces should not be 


ten square feet per ton of charge and 


The space to 
in small under 
the shape should approach more nea! 
ly a square than the 
this 
the 
and 


oblong shapes in 
to 
radiation 


general use, tends give 


as 
effect of 
and 


of the 


better 


walls roof, by widening 


furnace, we lessen the cutting act! 
of the the 
keep down the repair bills. 
As to the the 
body this should be governed by 
length of the flame, the 
test part of the flame should be ab: 
the center of the furnace. It 
my experience that I 
to 
enough 


flame on side walls 


length of furn 


oil for 
has been 


not b 


have 
that 


down a 


able get a flame was inte 


to melt charge 


metal any less than about eight 
from the tip of the burner to the 
test of the 
of the burner should pass clear throu 
the 


nine inches beyond 


part flame, and the tip 


as 


which will extend 
the 


will 


monkey wall, 


ports of the 


furnace at least, we get as 
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minimum. furnace length, twice the 
length of the flame previously men- 
tioned, plus twice the width of the 
yorts, plus twice the thickness of the 
nd walls, plus twice the nine-inch 
extension of the monkey wall beyond 
the ports, or a total of about 22 feet 
is the minimum length of the outside 
the furnace body. 


. 


Large Fuel Surface. 


The fourth factor governing the 
surface of fuel 
resented for impact of oxygen,” is a 
matter of oil burners and atomizing 


igents and has furnished inspiration 


hort flame, “Large 


to thousands of inventors. The prob- 


m of atomizing this fuel oil is one 
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of overcoming the surface tension of 


the oil and breaking it up into very 
fine particles so that it will present a 
greater surface for contact with the 
oxygen and the two methods in use, 
superheated steam and compressed 
air, give a low mechanical efficiency. 

There is a great deal of discussion 
at the present time on the needless 
waste of using compressed air for 
atomizing purposes when superheated 
steam will answer, but in the small 
casting business one of the main diffi- 
culties is getting the metal hot enough 
to run the thin sections in the molds 
and, since by its very nature, com- 
pressed air while atomizing the oil, 
furnishes at the 


same time oxygen 





~ 


for combustion, and that, too, very 
intimately mixed with the oil, it is 
quite evident, that by using air we 
would get quicker combustion, a short- 
er flame and a somewhat hotter fur- 
nace. 

In conclusion I will say that in 
operating a furnace designed along 
these lines it will not be a difficult 
matter to get out six, five-ton heats in 
24 hours, and still have the metal 


hot enough to pour many castings 
weighing a fraction of a pound each. 
With a five-tcn heat it is not uncom- 
mon to pour as high as 175 molds, 
consuming about 50 minutes in pouring. 
The metal must, therefore, be extreme- 


ly hot at the time of tapping the heat. 


The Annealing of Steel Castings’ 


HE annealing of steel castings is 
T not always a necessary operation 
in their manufacture, and especial- 

in the manufacture of small steel 
astings which have not great length to 
produce severe strains by shrinkage. 
While it cannot be denied that proper 
annealing must benefit all steel castings 
greater or less degree, on the other 
hand, annealing, as too frequently prac- 
t.ced, is often more of a detriment to 
some castings in the heat than it is a 
benefit to the remainder. Annealing has 
the two-fold purpose of relieving any 
strains produced in the metal during 
ooling in the mold, and of improving 
the strength and ductility of the metal 
hy breaking up the coarse structure in- 
evitably developed to some extent during 
cooling from solidification and, in some 
cases, amounting to that extreme degree 


‘Dp 
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Fic, 1—Mricro-PHOTOGRAPH OF STEEL 

CONTAINING 0.50 PeR CENT 

CARBON; GRAIN OF 
STEEL 


(Magnified 40 diameters.) 


ROLLED 


By Bradley Stoughton 


of coarse crystallization which causes the 
appearance known as ingotism. Anneal- 
ing to relieve strains is a comparatively 
simple operation, but annealing to pro- 
duce the best grain obtainable, which 
shall in turn give the highest possible 
combination of strength and ductility to 
the casting, is an operation so often im- 
perfectly understood and crudely prac- 
ticed in foundries, that I hope an inter- 
change of ideas may be of benefit, even 
though I cannot offer anything new or 
revolutionary for consideration. 

The microscope and some form of 
pyrometer, however crude, is an invalu- 
able adjunct to annealing practice. The 
time has passed when steel foundries 
can obtain the best results in competi- 
tion by means of the unaided eye. The 
pyrometer will tell us when the steel has 
reached that temperature which will 
give to it the best grain, and, therefore, 
the best physical properties, while the 

















Fic, 2—SAME 
COARSE GRAIN 


STEEL As Fic. 1; 
Due To HeEat- 

ING TO HIGH ‘TEMPERATURES 
(Magnified 40 diameters.) 


Fic. 3—SaAamME STEFL as Fic. 2: 
REHEATED TO REFINE THI 
GRAIN 
(Magnified 40 diameters.) 


lic. 4—StTeet or 0.05 Per CENT 


CARBON; GRAIN OF ROLLED 


STEEL 
(Magnified 40 diameters.) 
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Fic. 5—StTeet, 0.05 Per Cent CARBON, 
HEATED To HiGH TEMPERATURES 


(Magnified 40 diameters.) 


microscope will tell us whether or not 
performed its 
If the 


the casting, after its 


this heat treatment has 
work as thoroughly as it should. 
structure of first 


solidification, is not excessively coarse, 
heating it slightly above its critical tem- 
perature, maintaining it there until the 
heat has penetrated to the most remote 
point, and then for about one-half hour 
thereafter, will produce the desired re- 


sult. But, if the steel has been cast at 


an excessively high temperature, or if 


it cooled with unusual slowness through 
the first 200 or 300 degrees after solid- 
ification, or if, in any other way, an un- 
usual coarse and open crystalline struc- 
ture has been produced, the process of 
annealing described above, even if pro- 
tracted beyond the time limits mentioned 
there, will not completely obliterate the 
coarse crystals. The large crystals will 
into smaller ones, it is 
nevertheless, a sort of skeleton 
work, showing indistinctly the boundaries 
of the previous large size crystals, will 
persist, and the steel will be somewhat 
below normal in strength and ductility, 
or both. 


be broken up 
true ; 


Steel Samples. 


This point will be well seen by refer- 
ence to Figs. 1, 2 and 3. Fig. 1 shows 
fine-grained steel as produced by 
ing or rolling; Fig. 2 


forg- 
shows the 
steel in a very coarse, crystalline 
while Fig. 3 shows the same steel 
again reheating 
perature. 
crystals 


same 
State, 
after 
critical 

It will be seen that the 
are broken into smaller ones, 
but there still persists a skeleton work, 
showing the outline of 
coarse grains. 

Figs. 4, 5 and 6, on 


above its tem- 


large 


some of the 
the other hand, 
show steel in a finely grained condition; 
the same steel with a coarse structure, 
and finally this coarse structure refined 
almost to its original condition. 


Fic. 6—Same STEEL as Fic. 5; 
REHEATED TO REFINE GRAIN 
(Magnified 40 diameters.) 

Fig. 
3, might be refined as completely as that 
shown in Fig. 6, two steps in the an- 
nealing would be necessary. The coarse- 
steel would first have to be 
heated for an hour or more after com- 
plete soaking at a temperature far above 
its critical temperature. 
duce a_ structure bétween 
that of Fig. 1 and and would 
obliterate the skeleton work showing the 


In order that the steel, shown in 


grained 


This would pro- 
intermediate 
Fig. 2, 


outlines of the previous coarse crystals. 
Such a casting must then be cooled to 
a black heat and subsequently reheated 
slightly above its critical temperature in 
order to give it the best possible phys- 
ical qualities. This double process, of 
course, involves a waste of time, heat 
and labor and the bad quality of the 
coarse structured steel may not always 
be bad enough to justify this expendi- 


ture; but it should be remembered that 


Fic, 7—STEEL CooLep SLOWLY FRom 
650 to 1,200 Decrees Fanr, 
(Magnified 250 diameters.) 


this double process—and this alone—can 
redeem steel castings of extraordinarily 
coarse crystalline structure. 


Slow Cooling. 


Another point about the annealing of 
steel which is not 
that slow 
interval of 
critical 


castings often em 
cooling through 


temperature 


phasized is 
that limited 
known as _ the range is 
mental to both strength and ductility 
Slow cooling below 1,200 degrees Fahr 
will improve the ductility of the metal, 
but slow cooling from 1,700 down to 
1,200 degrees Fahr. develops thicker 
grains of ferrite and cementite and r 
duces both strength and ductility. Fig. 
7 shows the structure of steel which has 
been cooled very slowly through this in- 
terval, and illustrates the fact to which 
I have alluded. Fig. 8 shows the critical 
range of steel and iron. Most of 


detri 


our 
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Fic. 8—DiacRAM SHOWING THE CRITICAL RANGES oF IRON AND STEEL 
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steel castings contain less than 0.50 per 

t carbon and, therefore, the critical 
temperatures above which they are to 
be heated are located in the line, GO. 
To cool the steel slowly from above the 

GO, to below the line, PSK, will 
develop thick crystals of ferrite and ce- 
mentite 

Process of Annealing. 

‘ecause of this circumstance, there has 
arisen a process of annealing which con- 
sists in maintaining the castings 
bove their critical temperature about 
half an hour after they are completely 
then pulling them out so the 
will blow upon them until they are 


steel 


Sé ked, 
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black heat, after which they may or may 
not be returned to the furnace and al- 
lowed to cool as slowly as they will. 
Of course, it must be remembered that 
this method of 


annealing may set up 


strains in castings of very complicated 
shape, and the castings must also be so 
piled that they will not strain each other 
during the expansions and contractions 
which _ they while 


through the critical interval. 


undergo cooling 

It may be of interest to foundrymen 
to know that Seger cones may be pur- 
chased from the chemical supply houses 
and elsewhere and serve a valuable pur- 
pose in annealing work. These 
little melting 
at a great variety of temperatures. If 


Seger 


cones are forms of clay, 


9 


these cones be placed in a furnace along 
with the castings, their melting will 
show when any particular temperature is 
attained. It is also possible to put cones 
in different parts of the furnace to 
determine the uniformity of the heat. 
An ordinary horseshoe magnet is a 
valuable adjunct in annealing steel cast- 
ings, because castings of 0.50 per cent 
carbon and less, lose the power of at- 
tracting a magnet 


temperature of 


when they reach a 


1,550 degrees Fahr., so 
that in this way we can check up the 
eye in estimating the temperature of the 
annealing furnace, and this is especially 
valuable, because this particular temper- 
ature, 1,550 degrees, is only a short dis- 


tence below the correct one for annealing. 


Small Steel Castings by Converter Process’ 


cussed so 


HIS subject has been already dis- 
T thoroughly that not 

many points remain to be covered. 
One matter, however, which, it seems to 

has not been sufficiently exploited 
is that of silicon in the pig iron, which 
iries all the way from 1.50 per cent 
going into the cupola (equivalent to say 
125 per cent in the melted pig) up to 
sometimes as much as 2.50 per 


\ 


‘o doubt a greater proportion of sil- 


cent. 


is required when only a few heats 
per day are made, as well as when the 
wing is when the 
metal is retained a long time in the con- 
verter, being poured into hand ladles, 
requiring 30 minutes or so per heat. 
In our opinion, hotter steel and less loss 
may be obtained by rapid working and 
lower silicon, not more than 1.75 to 1.50 
per cent in the cupola. 


slow, and 


Waste of Metal. 


Silicon has a treble effect in causing 
waste of metal: 

1—It is the producer of the 
Every unit of silicon present 
is oxidized, enters the slag and remains 
there permanently. In this respect sil- 
icon differs from iron, 


slag 


8) SS 


manganese and 
ther elementS that are oxidized, all of 
which may be afterwards partly reduced 

the carbon and given back to the 
met Side blow converter slags are 
osed chiefly of silica and oxide of 
with a certain amount of manga- 
depending upon the manganese in 
the pig iron used. It will have been 
ticed by all those accustomed to have 

slags analyzed, that every type of 
tice automatically 

certain 


produces a_ slag 


analysis in iron. Colder 


may increase the amount of iron 
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in the slag, and vice versa, but as a 


general thing, the iron 
approximately 
therefore, the 


content of the 
slag is uniform, and 
weight of slag. will 
determine the weight of iron lost in it. 
For example, if a slag normally contains 
36 per cent of 


iron and weighs 10 per 
cent of the f 


bath, then the amount of 
iron lost in the slag will be, 30 per cent 
by 10 per cent equals 3 per cent of the 
total metal present. If, on the other 
hand, a slag weighs 15 per cent of the 
bath, and contains 30 per cent iron, then 
the corresponding metal loss will be, 30 
per cent by 15 per cent equals 4% per 
cent. The amount of slag produced is 
an important cause of waste of iron. 


2. — A 


~ second source of loss due 
to silicon is increasing the length of the 
blow, and especially the interval before 
the carbon begins to burn. 
interval 
brown 


During this 
there is a large amount of 
formed in the converter, 
all of which represents loss of iron by 
oxidation and volatilization. 


this action 


smoke 


The longer 
greater will 
wasted by this 


continues, the 
naturally be the iron 
means. 

3.—Finally, all the silicon introduced 
with the pig iron is burned up, and this 
likewise represents a loss of weight. 

We are ulso in favor of rapid work- 
ing as a cause of hotter steel, lower cost 
for labor, less loss in skulls, etc. It 
would seem that every plant should aim 
to produce at least three blows per hour, 
and at the rate of not less than 12 blows 
between 1 p. m. and 4:45 p. m. 


Success of Converter Plants. 

A good deal has been said and writ- 
ten about the many failures of converter 
steel foundries in _ this 
been all too 


country, 
frequent. The con- 
verter process has naturally had to bear 
the blame for 


which 
have 


these failures, but we 
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think that the causes lie deeper than the 
itself. A converter foundry is 
foredoomed to 
tempts to 


process 
almost failure if it at- 
compete in an open market 
with the open-hearth process in castings 
averaging over 100 


cannot 


pounds each. The 
make large 
castings at as low a price as the open- 
hearth furnace. 


converter hope to 


It can make small cast- 
ings at a cheaper price than the open- 
hearth 
price 


furnace, and can get a 
for them on 


better 
account of greater 
freedom from blowholes, and better ap- 
pearance and detail. This high price is 
necessary for the success of a converter 
foundry, however, because an open- 
hearth foundry will usually underbid the 
price on small castings for one or both 
of two reasons: 

1—An open-hearth foundry with large 
production can afford to lose money on 
a comparatively small amount of cast- 
ings for the sake of other business. 

2.—Open-hearth 


foundries, frequently, 
do not 


how much their small 
castings cost them, because they do not 
segregate the small 
large and estimate 


know 
castings from the 
separately the per- 
centage of defective castings, which is 
what runs the price up to such a high 
figure in open-hearth practice. 

In making a comparatively small ton- 
nage of small size castings, the percent- 
age of defective castings in this class 
may be as high as 20 per cent without 
this fact becoming evident on the dail) 
or monthly statement, 


except occasion- 
ally by accident. 


Insufficient Capital. 

Another frequent cause of 
converter foundries is lack of sufficient 
capital with which to do business on a 
business ~ basis. 


failure of 


The cost of installation 
of a converter foundry is so small that 


many companies rush in with small 
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capital. This has happened so frequent- casting which it can make to the best of properly adapted machinery and a 
ly that buvers of steel castings are al advantage. It seems to be now pretty arrangement of work benches and co: 
ites aig and prepared to take ad generally admitted that the converter veyors that ends the usual and wast 
« > >< « > p« " O « « s i P ~ . » ° e e 
- f th pportunity and they can make small castings of higher qual- ful walking to and fro of the wor 
vantage oO e opportt ; ‘ “J ; P . a pee ; 
ity as regards freedom from blow-holes men. Various elementary labor-savi: 
: : than the open-hearth furnace, either acid devices in connection with coremakii 
ficulties and is ready to accept work at S ae ¢ : : 
or basic. have been adopted from time to tin 


soon learn it when a foundry is in dif 


low prices for the sake of quick cash \ os ae : see be ina 
M are | 5 alias? eaves it We think also that if open-hearth such as power sand sifters, power m 
More often than not, the final result 15s i te ae x ie . : > é ; ' 
‘ail 1 al ' . foundries will take the trouble to figure ers, multiple core boxes, mechani 
failure = ance abandonment after a tew Biase Santis cant : ne ee . ‘ 
; their defective < astings in small sizeS_ squeezers or ramming machines, et 
months’ struggle, but  untortunately separate and apart from their general 


: and some attempts have been made 
there are usually enough of these tot 


save labor in handling cores to a 
from ovens and storage’racks, by t 


run of castings, they will find the per- 
tering companies in the field to keep centage so high that the cost of making 
the market for small castings in a dis- them is seen to be greater than if they 


; Se : installation of continuous ovens. All 
organized condition to the serious detri- put up a converter for the purpose or 


: ' a aR iggie these measures have met with so: 
ment of the business. This is not real else sublet the work to a converter : ‘ ; 
oe : success, though lacking in elasticity 
competition and in the end will drain foundry. On the other hand, a con- eee ag 
: : a as well as other essential features. But 
the strength of the industry as a whole. verter foundry cannot make large size ' ; ‘ : bet tri 
-:. the increasing size -s has 
It would seem that both open-hearth castings so as to compete on a_ fair . tanta aisn,. Ligne - — encod 
F , ] ; made al y > > > y per 
and converter foundries could serve basis with the open-hearth process and M#@Ge 1 W rth while for 7 Somes 
their own interest best by agreeing to attempts to do so can hardly serve the °° study the problems offered. A 
divide the field on a logical basis, each lasting advantage of either manager or plant embodying many novel features, 


process confining itself to the class of stockholders. irom plans by Mr. Hooper, or the 
Hooper-Falkenau Engineering Co., New 


A Continuous Coremalking ae ee 
Process 


INCE the cost of non-productive it is evident that some radical changes Ty 7 ch tl 
. - 1 . . . le process begins wit the raw 
labor in the core room of the are imperative. Such a change has I _ . . 


tory speed and good economy. 
The System. 
: ° sand brought by conveyor from the 
average foundry exceeds the cost been made in a large eastern foundry, = : ¢ 


? : . storage bin into which it has bee: 
of the labor that is directly productive, and a large saving secured, by the use 5 C ie 
dumped directly from the cars. ‘1 





conveyor delivers the sand _ directly 
into a drier, beneath which is a stor 

















|_| 


age bin, which in turn discharges di 


| 


rectly into a batch mixer beneath 


RES 


| 
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and oil valves, all operated by the 


T 
| 





— 
i 








D CORES 


T 
| 


CORES 


] 
| 
] 


L 
T 
FO 
l 
— $= f=} }- - FF - FS - Fp - 


J 

T 
STORAGE 

—+—_ + 

| 
pregecs 


laborer who handles the mixer. The 


eek aaa 
| 


FOR ‘ac | co 


I 


mixer discharges into a belt elevator 


DRIED 


| 


| 


==} -E3—- ES-ES 


provided at its upper end with 


oR 
| 
| 


| 
| 





swinging spout, which discharges dif 





D CORES 


ferent mixtures into separate bins 


T 
1 
T 
J 
| 


| 
R PRE 


From the bottom of these bins the 


RACKS 
, oe | 
T 
ee 
| 


iT 


various mixtures are dropped into 


brie 
J 
| 


| 


OF CONVEY 
I 
== = 
RACKS FOR 


barrow, which runs on an elevated 








FOR 


| 


CORE CONVEYOR 


platform above the coremakers 


benches. Above each bench and ex 
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tending to within a few inches of it 
: a galvanized chute open at the | 
9 end. The mixed sand that is pour 
into this chute forms of itself a 
ral stop, the mixture flowing dow: 
ey ee the pile at the bottom dimini 
—— ae ee 1 , _ - . ar 
through use. So far there 1s little 
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ment, which places the coremakers’ 
benches close to the battery of ovens, 
while near to both benches and ovens 
is a set of cooling and storage racks. 
Passing close to all of these in such 
manner as to serve them all is a con- 
veyor consisting of cars of two shelves 
each, suspended at about bench height 
from an overhead rail, and pulled by 
means of a chain above and supported 
by the cars. This conveyof serves a 
number of operations. It carries green 
cores from the benches to the ovens, 
dried cores from the ovens to the 
cooling and storage racks, cores from 
the storage racks as desired to un- 
loading stations, whence they may be 
carried to the molders and, finally, it 
returns core boxes, driers, and trays, 
to the coremakers’ benches. This con- 


veyor is of simple design, consumes 
but about two horsepower, and after a 
year or more of operation is declared 
to break fewer green and baked cores 
than hand transportation. Through its 
ise the operative at any station does 
not leave his place. When the green 
ores are made, the drier, box or tray 
mtaining them is 


placed upon the 


‘arrier by the coremaker, who _ has 
erely to turn half-way around to do 
At the ovens the green cores are 


received by the oven attendants and 
laced directly upon the oven shelves 
vaiting them, the baked core being 
n placed upon the carrier for car- 
iage to the storage racks, where they 
driers, boxes. or 


re taken from the 


ays, which latter are again placed 
oon the carrier to be returned to the 
re-making benches. If necessary, a 
ition for washing and drying the 


rays and boxes can be established in 
circuit at a convenient point ahead 
the coremaking benches. The la 
rers at the racks also load cores, as 
sired, upon the carrier for delivery 
unloading points along the line of 
carrier whence they may be taken 
the molders. 


The Ovens. 


Since in this particular foundry there 


nine different shapes and weights 
‘ores to be dried, there being also 
mixtures, and a_ total 


30,000 


r different 
duction of about cores per 
y, it will be recognized that a dif- 
nce must be made in the baking of 
several kinds of cores, while at the 
me time the continuity of Operation 


+ 


le system must ‘be retained. The 


ens, therefore, which are 


are built 


fired ‘by 


with independent circu- 
shelves of varying sizes to accom- 
date the various cores, and the 
lves are made of two sections sepa- 
baffle 


ovens and forms the oven 


rated by a plate, which closes 


front. 
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Thus one-half of the shelf is within 


the oven and half outside. Shelf room 


is thus always available for storing 


the green cores brought by the con- 
veyor, this storing being in effect a 
new loading of the oven, since by re- 
volving the shelf a half turn to with- 


draw the cooked cores, the half of the 


11 


with such a continuous system, there 


being no lack of capacity or accom- 


modation for the variety of cores 


brought to the ovens. 

It will be at once realized that the 
flexibility of this continuous system 
takes it out of the class of special ap- 
available for 


paratus and renders it 
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shelf that carries green cores is swung 


into the oven. Ventilating pparatus 


is provided consisting of hoods over 


the fronts of the ovens connected with 
exhaust apparatus. This removes the 


very disagreeable fumes arising 


the baking ot oil cores, and enables 
the oven chargers to work close to the 
ovens, as their duties requir 
discomfort 

Service of over a ye ind ha 
has proved that this type of oven, 
works thoroughly well in connection 


\L VIEW OF THE CONTINUOUS Cor 


SHOP 
; ti 
having a sufficient ton- 
1 + ‘ 

shape, weight and mix 
cores are all readily and easily 
cared for by the conveyor and oven, 
while piecework rates for coremakers 
with day rates for oven tenders, stor 
age rack laborers and mixing and dis 
tributing laborers give rise to no conflicts 


There is no time passing be 


wasted in | 


tween benches, ovens and racks. The sys 
tem is sadaptedas perfectly to the 
jobbing S$ tO W spec alizing plant 


Production of Malllealble 
Castings 


By Donald M. Le vy 


HE TWO processes in common 
T use for the production of mall 
able castings are the English or 
cre-annealing process, and the American 
In the 


oxidizing effect 


or black heart method. former 
owing to the ; 
of the ore, there is a decrease in the 
carbon contents of the metal, but the 
ndition 


actual changes in the carbon c 
governed by the same 


The _ black 


process involves a change in the carbide 


are in each case 
general principles. 
condition and is, therefore, extensively 
used. 

A white iron suitable for malleablizing 
may contain from 3 to 3.5 per cent car- 


bon, almost all of which is in the com 


bined form. 
and sulphur should be low, but a small 


The manganese, phosphorus 


quantity of silicon appears to be essen 
tial. The metal produces a casting with 
a white, crystalline fractur In such 
an iron practically all of the carbon 
exists in the combined form. Iron which 


contains 3.5 per cent of carbon carries 
52.2 per cent of iron carbide so that 
it is easy to understand why a material 
more than half of which is composed 
of such a hard and brittle constituent, 
should itself be 


distinguished by some- 


what similar characteristics. If it were 
whole of the 
carbide in white iron into its elements 

effect 
of this change on the constitution and 


rossible to decompose the 
free carbon and free iron—the 


properties of the metal would very 


be 
marked, since instead of the 52.2 per 


cent of hard and brittle carbide there 
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is formed but 3.5 per 


and 1 


iron, 


free carbon 
nt of 
and 


free 


ordinary 


r 


free carbon 1S an 


not 


becat 


10 1@s 


| workable . In 


\ 


18 


which 


index 


ise of 


infiuence, 


this 


tment, 


wrought 


condition, 


its mechanical 


Servic 


Effect of Impuriti 


thi 


] | 
ACN 


eliminated, 
ituent of a 


moderate 


sential. 


Silicon and manga 


the 
the 


sidered from 


influence on 


Is a 


4% 
til Ci¢ 
process, 


ese 


are 


standpon 


proce 55 


cast 1ro 


oT 


dang 


t oO 


1tS¢€ lf, 


composition the proportiol 


since 
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they are not eliminated to any great ex- 
tent, and the effect in the finished prod- 
of the small quantities permissible 
the white rather 
Silicon, 


important 


iron, 1S of 


sec- 
importance. 


has 


as well 


is 
influences 


the carbon condition; in general, 


{ the 
temperature required for graphite sep- 
at 
which 


atiol lly lowered, 
the 
effected 
th 
th 


ot 


is usua while 
Stant temperatures rate at 


‘pitation 


1 
OTessively 


1S 1S 


increased 


with silicon content. 


a study of effects of silicon 


constituents white irons and 


inner in which it is distributed in 
has found that 
up to OS per cent 
suited for the annealing proc 


fact that 


been an iron 


silicon 


18 


any considerable 
he en 


of manganese has 


prove d 


) 


retaining about 2 per cent 


n the combined form 
nting its decomposition, wil] 


desirability of reducing the 


this element to 


1 
moderate 


Effect of Sulphur. 


its ultimate . eff 


stability 


whi h 
lecompos!i 
which 


ompositi nN 


eliminated 
wphur, which 
removed, 


he ld 


eftect 


1S to 


harmful than 


isting, where only 


minute 
¢ sulphur are permissib] 
research on 
ated 

the 


removal 


a non-sulphur iron 
that a precipitation of 
rom carbide 
the 
and that the malleablizing proc- 
eds ‘s, the first 
ng carbon precipitation and the second, 


is a preliminary 


in ore annealing 


pro in two stage 


be- 


ino 
ITl$ 
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its 
the whole 
utable 


elimination. found th 
was not attril 
the at 
penetrating 
the 
not travel to the oxidizer, but the oxi 


It also 
action 


ot 


was 
of its 
to the 
but 


in 


action ore 
surface, by action 


wardly ; other words, carbon d 


izer to the carbon, suggesting action 
It 


acted 


Vases. 


that tl 


supplyis 


was assumed also, 


ore indirectly only, 
the oxidizing gas. 
The 


reduced Ps 


by 


ore is blackened, being part 
lower oxides and partly t 
that heat 
at temperatur 
Cent. 
lower oxides being produced. 


erated 


metal. It was found ore 


alone gives up 


600 


oxygen 


of from degrees upward 


The li 
oxygen, it suggested, 


Was 


OX1 


ized the carbon to 
the oxygen 
sumed, the carbon dioxide attacked m 
} 


annealing carbon « 


oxide 


and when 


was ¢ 
free car 
ide. The 


reaction 


ON, forming carbon mon-o 


well-known iron reducti 


place between 
the 


Was 


took 


then 


carbon mon-oxide and hematite 


carbon dioxide 


which 
1 


and 


regenerat 
the or 
dioxide became available 


some iron reduced fron 


this carbon 


further carbon oxidation, and by 


eradual 
the 


1\ removed as 


1 


inwardly diffusing power 
liberated 


the 


oases, carbon was gradu 


‘ ‘ 
elimination proc 


Checking up the gaseous p1 


confirmed this | 


1S 


ver\ 
] 


Vvoived 


probable that the 
th 


sulphurous 


process 


in production of som 
more malleable cast 


ifferent and 


The 


ur from 


somewhat « 
than 


more con 
] 


tnis. Ox1ce appe 


irs 


the metal with wl 


immediate 


1 
tne 


contact, and 


carbon change 
within a 


] 1 
In loca 


restricted 
deposition of 
the removal 
and the 

Che 


iron, 


of which 


carbonic acid cat 
diffusive power 
proceeding 


outw 


ot 


usion the oxidizing 
thickening 


iron, encl 


progre SSive ly 


of malleable 


which combi 


sulphur and 


may still remain 


in red 


BOILING POINTS OF METAL: 


In 
of the 


paper presented at a me 


Faraday Society, London, 
vood 


H. Green 


the 
at 


gave boiling 


of various metals 


pressure, follows: 


is 


Degre 


4 Oa 


Chromtiun 


Iret 
Mar 
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Methods of Gating Bronze Castings 


possesses peculiari- 


affect 


many 


its casting quali- 


>) RONZE 
> ties that 


ties and one of the most pro- 
unced is its tendency to draw or 
ink ard to overcome this it is fre- 


the mold 
difficulty. It 
that 


ntly necessary to construct 


as to overcome this 


ht be assumed, for instance, 


«| way to mold a bushing would be 
a two-part flask, with the flange 
rmost, this being the easiest way. 
perience has taught, however, that 
is not the best r eve 1 good 
to make, bushings, as a draw or 
inkage is hable to occur in th 
ing at the junction of the flange 
the cylindrical body, and for this 
son it is alwavs advisable to mold 
castings with the flange down, a 
in Fig. 1 It should not be in 
ra} that such stings cannot b 
witl t] that ( n ti cope S 
i 1] irentl good castings 
tained thi wa mut the p 
f fective castings will be 
ereater than when the method 
oldineg with the fal aown 18 
ed The reason that the flang 
method produces superior .results 
become apparent from a consider 
if what occurs while the metal 


lidifying in the mold \fter the 
has been filled with metal, the 
in the process of cooling, reaches 
ge where it is in a pasty condi 
and during this time and_ fo 
time after passing this point, it 
ery ragile and a comparative 
ire will produce a_ ruptur 


in the cope it can 
towards the 


by th le 


shrink 


ne, as it is held 


1 
} 


where it overlaps the body. Con 

ntly, the latter is held to the flang 

e cohesion of the metal joining th 

and by its bearing at the other 

n the sand of the mold bottom 

a contracting mold were used, 
could follow-up the shrinkage 


casting, the evlindrical section 


be steadily pushed up against 


flange, and no_ separation would 


ir at this point. The mold, how 
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ver, retains its original length, while curs, the actual separation, when this 
the casting contracts, and, as it is in happens, is caused by gravity \ll 
possible for the flange to move, the danger of such defects is avoided 
body of the casting must do so if the by molding with the fla down, as 
parts are to remain intact, and it must in this case the force of gravity as 
mov upward towards _ th ze, sists in holding the flange and body 
thereby leaving its support t he together, and the juncture of thess 
bottom of the mold and thus becoming two parts will invariably be sound. The 
enti suspended from | same effect could, of ¢ urse, be btain 
will be apparent, therefor ed by rolling over the mold immediaté 
chances are greatly in fav f ly after it has been poured, when the 
aration f the casting at the flang« flange is made in the cope. The appli 
particularly if it is a heavy o cation of this method, is, however, too 
t weight of the metal in th dy limited to be considered — seriously. 
n Y much for hes f When the flange is molded in the cope 
' etal te euaeai nd as strain it 1s possible to obtain castings that 
f suspension occurs tiot are apparently sound, provided the 
rf the nd flange 1 sep ion metal is poured hot. In this case it is 
ray rs t this point, S proba ] that s the crack forms it 1 
lf the casting : ( t led up 1 seepage of tal from 
; nk undernea he flangs the flange ind sprue ind this theory 
s supported by the fact that a casting 
Defects Caused by Gravity. oe istnice:- dubia ~ Meal 
Such defects are usu ippermos ( ve made t show 
to shrinkage. as it is believe: shrink or crack, if poured sufficiently 
metal has drawn awa cool 
but this 1 the cast W1 the When the flange is molded down, 
shrinkage is a contributing more time is consumed in making the 
making tl casting shorte1 iold, but this can be greatly duced 
mold that a conditi f 1 making the pattern witl loose 
pture of th fa s shown in Fig, 4, as this will 
bviat t « f a mat When 
esis 
A f making the mold, the flange is placed 
I b : 
A | on the follow-board  witl le recess 
| down, the drag is rammed and rolled 
\ h over and t joint is mad Then the 
- + | body of the pattern is placed in posi 
AS tion, the cheek is set onto the drag 
t! | | and rammed, after which the cope is 
) closed over. It will be noted that the 
i diameter of the gate is increased con 
siderably where it passes through the 
} 1 | } cope, the object of the extra metal at 
1 | | this point being to ovide a head that 
will act as a feeder, and thus prevent 
L Lj shrinkage or drawing, at or around 
V Aptis the gate 
\ 
y A longitudinal section of a mold for 
t a bronze die blank is shown in Fig 
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2, which illustrates the meth 

gating and feeding. It will be 
\NcED that the core is enveloped by < 

siderable thickness of metal, 


rd of 
noted 


4 con- 


which will 


14 


to it with a 
plumbago, to prevent 
This pro- 
should be 
of a 
paste, the 
best way to coft the cores is to apply 
the the 
produces a smooth, glossy coating, en 
In th 


make it necessary protect 
heavy coating of 
the metal. 
of 


core 


penetration by 


tective coating plumbago 


applied to the in the form 


and not as a paint, and 


plumbago with fingers, which 


tirely impervious to the metal. 
shape it may 


apply the 


case of cores of irregular 


sometimes be necessary to 
plumbago, mixed to the consistency of 
but pos 


avoided, 


cream, with a brush, whenever 


sible, this method should be 


when so applied, the coating is apt 
flake off it d 
cores. 

not 
thickness 
but 


as 


to after has been dried on 


the This heavy coating of plum 


bago is necessary on work of or 


dinary where plumbago is 
surrounded 
be 
coating of plum- 
the 
will 
that 


used, when the core is 


by a heavy mass of metal, it will 


found that an ordinary 
as 


hot, 


bago painted on, is_ useless, 


metal, especially when poured 
the 
the 


a 


easily plumbag 
the 


will 


penetrate O, SO 


has’ been, 


of 


space where core 


filled 


and 


mingled 
all 


cores 


be with mass 
where 


h 


will be help 


In 
the 


metal. cases 


that 


sand 


it is found in avy 


bronze castings burn-in, it 


ful to coat them with plumbago by rub 
in the 


the 


bing it on form of 


While 


from 


paste 


on subject of protecting 


the 
that 


cores penetration by metal, 


be 


frequently enc 


attention directed to 
of 


has 


may typ 


1 
core, so suntered, that 


been made in halves and the past 





ar 



































rHOD 
4 BRON 
ed) joint: improper! 
ally required = fi 
on wil 
opportunity 
the opening the 
ie 
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made 
ke rosel 
tl 


mM< 


ad\ isable 


cores 


“asses 


where 


\ (oop Way ro LOCATE 


ANGE ON 
into a 

le, and 
le joint 
iking tl 
on 

are put 


t] 


immediately, < 


ke TOsel 


Ing to 


] 
(i 


A 


BUSHING 


past 


then 


1e 


The 


by 


rubbing 


wSe 


mixing 
the 
of 


A 


it 


ket 


Loos 


PATTERN 


with 
paste 


rosene 


plumbago paste is not 


in 


< 


is 


molds 


stock, 


but 


are 


otherwise, 


to 


on 


be 
after 


ordinary work where the 


ly in 
cast 


the 


ie has evaporated, there is noth 


hold 
usual 
mixe¢ 
and 


to be 


of 


th 


plumbago on the core. 


run < 


1 with 


the 


yf 


molasses 


two 


preferred. 


adhesives 


Melting the Metal. 


die 
that 
] 


GeETects. 


epth, 


SO 


C¢ Crise 


encountered 


1S 


betore 


blanks 


must 


+} 


\fter 
aY®r¢ engraved, 


1a 


wl 


a 


porosity, 


letected 


1 


Ww] 


be 


often 


+ 


much 


are 


clean 


being 


to 


n Somme 


1S 


experienced 


Cl 


until 


lo 


( 


ich 


‘1 hese 


om 


not 


It 1s 


a 


a 


loss 


or 


cla 


and 


cores, the plum 


glue 


the 


+ 


Ss ot 


fre eC 


machined, 


cor 


an 
all 


isidet 


d an 


hidden d 


castings are 


scrap 


m¢ 


unusual 


from 


taken  ¢ 


machine 


avoid 
should 


f 


of 


these tr 


only 


selecti Nn, 


the 


pit 


c 


e 


likewise 


work 


be 
whe 


of 


tals, in 


t} 
I 


that 


1 
aross, 


ff, 
cannot 
has 
oubles 
used, 
a £2 


scrap 
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fails as a guide, should be by an « 
of the fracture of the met 
reveals red or bla 
particularly the latter, | 
should be rejected, as it carr 
to make clean ca 
When fracture is crystal] 
the be brok 
only with difficulty, the metal will 


amination 
If the 
particles, 


fracture 


metal 
too much oxide 
ings. the 


and piece of scrap can 
to be clean and can 
metal 

in This 
be melted carefu 
charcoal. Caref 


ually be found 
as 
the 
scrap 


accepted a fairly good Sl 


able for work hand. 


should 
of 


lected 


under a cover 


ness in this case, consists of continua 


ly metal 


sinks 


more as 


adding 


down and never permitting 
metal to get beyond a semi-fluid st 
the filled, 


thoroughly 


until crucible is when 


contents should be stiri 


to liberate and bring the dross to 
The 
metal 
charcoal 


surface. deoxidizer is then 
the 
of 


TI 


ed, is stirred again and 


cover is thrown onto 


bath. ie furnace is heated strongly 


the char; 


ad 


4 


raise the metal to the proper pouring 


temperature, which, inthis case, is cl 
acterized 
the 


us 


a 
of 


by bright appearance 
Phe spl 


for 


surface the charge. 
suitable 
the 
phosphor 
that 
blank 


top 


dee yxidizer is 
added 


cent 


as a 
in 
of 


and is 


ot i 
It 


work prop 


tion per 


will be noted 
of the 


both 


per. 
die shows 
at 
attention 

? 


tration 


mold gated the and 


tom, and is directed to 


incline, A, Fig. The object of 


is to direct the metal downwardly 
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THAT 


Drop GATE ON A BrRONZ! 


\voipDS SHRINK CAVIT! 
the 
will not 
the top 
When 


pattern 


bottom of the sprue, so that 


the 
mold 


enter by heavy ga 
the 
the 


sunk 


until is nearly 


making mold a_ part 


into the drag, 


1S 
D, Fig, 2, which eliminates the m 
ity of inverting the cheek for the 
pose of cutting the bottom gate. ° 


the illus 
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the metal is 
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facilitated if 


will be 


greatly 
pattern is 


ng 
lis part of the made loose 
s in the case of the flange shown in 
ig. 4. 


he casting is for feeding purposes and 


The heavy gate at the top of 


revents shrinkage or sinking down 
f the upper part of the casting. The 
neline, B, also greatly aids the feed- 
ng down of metal from the sprue. 
‘he feeding gate is filleted as shown 

C, so that it can be broken off the 
isting while the latter is hot, with- 


ut tearing away a part of the casting. 


[his method of molding has been in 
successful use for a number of years 
ind clean castings are produced when 


selected, skillfully melted, 


Tae FOUNDRY 


and poured hot. When new metals 
are required an excellent alloy fol- 
lows: Copper, 86 pounds; phosphor- 
copper, 1 pound; tin, 5 pounds; zinc, 


414 pounds, and lead, 3%4 pounds. 

drop-gating 
Fig. 3. 
the 


A successful method of 


a bronze gear is shown in 


Occasionally gears are gated on 


teeth, and frequently a horn gate is 
used, as drop-gating is not practiced 
to the same extent in brass as in iron 
foundries, Brass or bronze castings, 
when gated on the top frequently have 
shrink holes under the gate, which 
become visible when it is cut off and 
generally ruin the casting. By the 
method of gating shown in Fig. 3, 


this trouble is avoided. The drop gate 
is placed next to the [ 
size, and 
cope, but 
riser is 


large 

the 
This 
sprue 
top of 
covered by 


core, is of 


does not cut through 


blind 
connected to 


forms a riser. 
a pouring 
the 
and is 
frame, H, through which both the 
the sprue The top 
of the riser is then covered by a sec- 
K, the 
sprue only is carried. method of 


by a channel cut in the 


cope of the mold, 


the 
riser and 


are cut. 


through which 
This 


the 


ond frame, 


gating will eliminate shrinkage 


troubles experienced in casting bronze, 


and gives better results than when the 
drop gate is carried through the cope in 
the 


manner practiced in iron foundries. 


Corrosion of Brass Foundry Products 


HE 


may 


term corrosion 


be defined as 


“the effects pro- 


duced a metal 


the 


upon 
combined 
and 
or with- 


by 
action of air 
with 
out the 

provided by the 
various impurities in 


water, 
stimulus 





the water or in the 
atmosphere.” These 
-orrosive effects are explained on the 


basis of: (1) Chemical action alone; (2) 


electro-chemical action, which may be 


used by stray electrical currents from 
galvanic action 
due either to included impurities or 
to the varying proportion of the dif- 
ferent constituting the al- 
loy. 


The main difference 
actions is in intensity; 
action itself is 
in both 


sults 


an outside source or by 


elements 


between two 
the 
practically 
unless 
are produced by 
Effects that 
under the first can be 


corrosive 
the 
abnormal 
high 
take 
accomplished 


same 
cases, re- 
current 


densities. months 


in six or eight hours by the second 
By accelerating the chemical 
by an electric current, we have, there- 
fore, a comparatively simple method 
of determining the relative resistance 
to corrosion of the various 


action 


metals. 


Studying Corrosion. 

The 
r¢ Sie yn 
urally 
Visual 


methods of studying the cor- 
of different alloys which nat- 
suggest themselves are: (1) 


observation; (2) loss in weight 


method; (3) loss in weight and the 
analysis of the corrosion product. 
The first method consists of simply 


observing the action of different so- 
lutions, whether acid, alkaline or neu- 
tral, on metals of different composi- 
tion. This is only a rough qualitative 
method and may be very misleading. 

The loss in 


weight method con- 
sists of weighing the sample before 
beginning the experiment and again 


at the end of the experiment, taking 
care to remove all scale. The figures 
thus obtained give the loss of metal 
by the percentage of 
For example, practical ex- 
periments comparing the corrosive ef- 


corrosion or 
corrosion. 
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were placed on a piece of wood in a 
small digester, covering with sulphite 
acid and heated for three days at a 
temperature of 150 degrees Cent. 
The results obtained were as follows: 


Alloy Original Weight Loss in Per cent 
weight in after heat- weight loss 
grams ing, grams grams 
(1) 190.372 184.300 6.072 3.189 
(2) 179.937 178.750 1.187 .659 
(3) 123.222 120.210 3.012 2.444 
(4) 96.496 96.480 .016 .016 
(5) 100.889 99.930 .959 .955 
(6) 89.195 84.900 4.295 4.81 
(1) This sample dissolved rapidly 


and left a perfectly clean surface. 


(2) This sample was covered with 
a heavy coat of copper sulphide, 
which formed a protecting film. 

(3) Sample badly etched, no pro- 
tective coating produced. 

(4) A very thin protective film 
formed almost immediately. 

(5) This metal also had a _ pro- 
tecting film. 

(6) Sample corroded very rapidly 
with no protecting coating. 


By the third method, loss in weight 
and analysis of the corrosion product, 


not only the amount of corrosion, 





fects on various alloys of sulphite but also the actual percentage of each 
acid, such as is used in pulp mills, element corroded can be determined. 
Presented at the Pittsburg Convention of ees gee ere r Says? Ss : r _ 3 : = 
the sie Wisin Seed!  kenealaninn were carried out. The different alloys It is by this method that some of the 
Table I. Table II. 
BRONZE. BRASS. 
Percentage Corrosion Grams Percentage Percentage Corrosion Grams Percentage 
of copper in grams. copper of copper of copper in grams. copper of copper 
in test corroded. corroded. in test corroded corroded. 
95 0.3787 0.3638 96.07 93.6 0.1184 0.1069 90.3 
85 0.1289 0.1245 97.03 86.6 0.1184 0.1012 85.5 
75 0.0416 0.0400 96.1 83.6 0.1177 0.0888 75.5 
65 0.0061 0.0036 73.4 0.1188 0.0845 71.4 
oo 0.0037 0.0030 tae 60.3 0.1214 0.0688 56.7 
45 0.0049 0.0039 ere 51.3 0.1136 0.0357 31.4 
35 0.0410 0.0126 30.1 47.6 0.1132 0.0015 3.33 
25 0.1579 0.0213 5 22.6 0.1031 0.0010 0.97 
15 0.2629 0.0224 8.5 10.5 0.1094 0.0003 0.28 
5 0.3707 0.0121 3.2 3.1 0.1116 0.0002 0.18 
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Table III. Table IV. 
M PBroNZE. BRONZE. 


Percentage 8 age or ion Grams Percentage 
of copper opper in ' copper of copper 
corroded in test corroded. corroded. 
94.00 f 2528 0.2452 97.0 
86.01 5 .2513 0.2471 92.0 
61.7 : ‘ 0.1000 98.2 
63.0 5 2 0.0038 
43.00 55 .0037 0.0024 
40.14 5 ). 7 0.0032 
2 38.08 35 0491 0.0077 
0.0364 0123 33.79 . .7904 0.3783 


0408 l 27.94 5 .2990 0.1824 


4 


27.4 . 0752 0.0433 








most valuable corrosion investigations brass itself, from 93.6 to 51.3 per with the decrease in the copper co: 
have been carried out. By the elec- cent copper. Below 47.6 per cent the tent until the 47.6 per cent brass 
trolytic method, using low current corrosion product consists mainly of reached, whenitfalls off very rapid 
22.6 per cent copper in the met: 


Krom the 22.6 per cent brass to pu 
carefully worked out the effects of same solution corrode in a manner zne the 


densities, severalinvestigators, Messrs. zine with very little copper. to 
Curry, Lincoln and Rowland, have The copper-tin-zinc brasses in the 


increase in the amount of 
different solutions in the corrosion but slightly different from the straight rosion is very marked. This 


seems 
of different alloys. It may 


be of in brasses, except that there is a de- to be due to the fact that some of th: 
terest to compare some of these ef- crease in the amount of corrosion. crystals dislodged by the body 
fects as gathered from the data com- Additions of small amounts of tin the metal being dissolved away, thus 
piled by these men, which are given to an alloy affect the physical prop- leaving them to fall into the electr: 
in the accompanying tables. erties by increasing its hardness, rig-  lyte 

Alloys of copper and tin; copper idity, elasticity and tensile strength. The amount of corrosion in the 95 
and zinc; copper, tin and zine and cop- 


: to 50 per cent brasses_ containing 
: saa Aluminum Bronzes. otas ae 
per and aluminum were tested ranging 1 per cent of tin is, in general, th 
in composition of copper from 95 to 3 The aluminum bronzes, Table III, same as that of the 


pure brasses, 11 
per cent. The effect of electrolytic in sodium sulphate solution dissolve 


creasing slightly with the decrease 
corrosion of the bronzes was deter- almost according to their composition copper content. Tin was only add 
mined in 7 per cent solutions of along the range from 95 to 60 per to brasses of high copper content, %5 


1 

sodium sulphate (Na.So:) sodium ni- cent copper. From 55 per cent cop- to 50 per cent. 
trate (NaNO,;), and sodium chloride’ per in the alloy to 35 per cent there A : B 
(NaCl), using a current of 25 miulli- is a gradual failing off in the amount luminum somes. 


amperes, whereas the brasses were of corrosion, whence it rises again \luminum bronze, Table VI, in sod 


as pure aluminum is approached um nitrate solution, showed that the 
salts The copper-tin bronzes, Table IV, in per cent bronze has the greatest solt 
The amount of corrosion in the sodium nitrate solution act very much 


examined in normal solutions of these 


bility and this decreases slightly wit! 
copper-tin bronzes of 95 and 90 per as they do in sodium sulphate, the 
cent copper content is very heavy in 95 to 90 per cent bronzes dissolving 


sodium solution, Table I, and de very readily; the 85 to 70 per cent 


the decrease in copper content to th 
75 per cent bronze, whence it rises 
to the 65 per cent and remains alm: 
constant to 55 per cent. From t 
0 per cent protecting film that is formed. The 55 per cent bronze it 
40 per cent bronzes there is so 65 to 40 per cent bronzes are affected the 25 


25 per cent, and from there 
corrosion that.the metal remains but little by the nitrate solutions, and pure aluminum the corrosion increa 


| 
creases rapidly until the 70 per cent dissolve less easily on account of the 
alloy is reaehed. From 7 


decreases 


apparently unchanged, whereas the the thin film that forms is not easily 
amount of corrosion from 35 per broken down. The 40 to 5 per cent 
cent to 5 per cent again increases bronzes all corrode, the corrosion 


rapidly. 
The copper-tin bronzes, Table \ 
in sodium chloride solutions do 
very rapidly. being sight at the 40 per cent, and become _ passive 


as they do in 
The amount of corrosion in the increasing rapidly as pure tin is ap- 


other solutions, Tables I and 
copper-zinc brasses in sodium - proached, due probably to disintegra 
phate solution, Table II, is practically tion amount of corrosion from 95 
the same throughout the series, an The emount of 


There is a continuous changing in 


corrosion of the cent copper in the sample to th 
the composition of the corrosion copper-zine brasses, Table V, in the per cent copper. 


product is practically the same as the nitrate solution gradually increased The amount of corrosion in 





Table V. Table VI. 


Bras \LUMINUM BRONZE. 
Percentage Percentage rrosion Grams Percentag« 
ot copper of copper n grams. copper 
corroded. in test corroded. corroded. 
96 0.2498 0.2440 97.60 
86. 1.2409 0.2151 89.29 
0.0876 0.0642 73.29 
0.1253 0.0908 72. 
0.0822 0.0460 55.90 
0.0805 0.0242 i 30.06 
0.0640 0.0217 33.91 
0.0591 0.0141 23.06 
0.0653 0.0129 19.75 
0.0759 0.0123 16.21 


of copper 
95.2 
86.9 


83.4 


wmiunrbo 


) 


Eas 
61.0 


43 2 
0.0 
6.8 
3.6 
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Table VII. 


BRONZE. 





Percentage Corrosion Grams 
of copper in grams copper 
in test ; corrode: 
95 0.3486 0.3318 

85 0.3216 0.2775 

75 0.2793 0.2694 

65 0.2462 0.1611 

55 0.2598 0.1402 

45 0.4021 0.1802 

35 0.3693 0.0525 

25 0.3051 0.0584 

15 0.4425 0.0448 

5 0.4237 0.0169 


Percentage Des 


Table VIII. 
BRASS. 
centage Corrosion Grams Percentage 
; of copper of copper in grams. copper of copper 
. corroded. in test corroded. corroded. 
94.9 93.6 0.7204 0.6756 93.8 
86.3 86.6 0.7165 0.6263 87. 
75.4 83.3 0.6925 0.4993 76.6 
65.4 73.4 0.6460 0.5117 79.9 
54.0 60.3 0.5773 0.3417 59.2 
44.8 51.3 0.4618 0.0990 21.4 
14.2 47.6 0.4077 0.0077 1.3 
19.1 22.6 0.4042 0.0006 0.2 
10.1 10.5 0.3975 0.0004 0.01 
3.8 3.1 0.3972 0.0001 ).00 








straight brasses, Table VIII, in sodi- 
um chloride solutions, decreases very 
rapidly with the decrease in copper 
down to about 50 per cent brass. 
from 50 per cent copper to pure 
inc the amount of corrosion remains 
practically constant. On examining 
the corrosion product of the brasses 
i high copper content, 95 to 50 per 
cent, it was found to be a heavy, red 
scale which in most cases was easily 
removed. The precipitate on the 
rrasses of low copper content was 
pure white, mostly zinc. When 
three-quarters to 1 per cent of tin 
was added to brasses they behaved 
ilmost exactly like the pure copper- 
zinc. Tin was only added to brasses 
from 95 to 50 per cent copper. 

In this connection the experiments 
made by Lincoln on brasses using 
olutions of common salt, bath salt and 
synthetic sea salt indicated that they 
corroded practically alike and agreed 
with his former experiments’ with 
lutions of pure sodium chloride. 


Results Compared. 


Krom these results we can com- 
pare not only the action of the same 
illoy in different solutions, but also 
the action of different alloys in the 
ame solutions. Take for instance 
the corrosion of the copper-tin bronze 
n different salt solutions, Tables Il, 
VY and VII. It is apparent that this 
omposition is affected more in the 
dium chloride than in either of 
he others. There is also a_ very 
triking difference in the way the 
rasses, Tables II, VI and VIII, act 
n different salt solutions. They are 
ast affected by sodium sulphate. 

\ comparison of the different alloys 
n the same solution is interesting. 
omparing the different alloys in the 
ulphate solution, Tables I, II and 
IT, it is clear that the copper-tin 
rronze, Table I, is the least affected, 
nd therefore the best to use in a 
lution of this kind. 

Comparing Tables III, IV and V, 
the corrosion in sodium nitrate, we 
still find the copper-tin bronze the 


Ss 


est metal to use, since there i 
75 


practically no corrosion between 





per cent and 40 per cent copper con- alloys which are manufactured today, 
tent. but it is to be hoped that investiga- 
The facts presented indicate that tions will be carried out to such an 


an accurate idea of the relative cor- extent that in the not distant future 
rosion of alloys can be obtained by the employment of alloys, which are rap- 
laboratory experiments. \ large icly destroyed by corrosion will be due 


amount of experimental work still re- to 


mains to be done on the numerous n 


Vanadium in Copper Alloys 


le \ paper presented recently at a mi 


meeting of the miningand metallur- 58.56 per cent; zinc, 38.54 per cent; 
gical section of the Franklin Inst aluminum, 1.48 per cent; manganese, 
tute on “Vanadium Alloys,’ Geo. L. O48 per cent; iron, 1 per cent, and 


Norris states that vanadium has a \; 


very high electrical resistance and 


the addition of only a very few hun- 1s 
cdredths of a per cent greatly reduces 11 
the conductivity of copper. This ni 


emall quantity, however, will increase _ sir 


the elastic limit, tensile strength and rosicn to a very high degree. It 


ductility of copper from 10 to 20 per lx 


cent. In a recent test of vanadium work, especially on torpedo and ma- 


in common |! 


col taining copper ov pet cent, and 





inc 40 per cent, the following results jnehes in diameter, 15 inches lone 
vere obtained: with walls 9/16 inch thick has been 
Wi - 4 1: 1 
Without Geman ied successfully subjected to 9,000 pounds 
vanadiun vanadium hydraulic pressure. The strength of 
Ultimate strength, p Is ; ' 
per square inch....... the st bronze ‘s as follows: Elas- 
Elongation in ees tic limit, 28,500 pounds per square 
De COME cectesttsces + : . . 
Reduction of area, per ich; ultimate strength, 71,000 pound 
SL Sie ore are per square inch; elongation in 2 inches, 
arr poe once , a 
> crease resilie ry tests 4 . P 
The increase in resiliency 32 per cent, and reduction of area, 
“hed ar ae 9 little over &O — 1 . 
on notched bars wa Hitt le a 27.8 per cent. Aluminum a vanadium 
ner vent Tests of v; lium in jan 1] 1 4 
per cel Tests of vanadi a ee! readily alloy and an alloy containing 
ganese vronze Fav ne 1 wing ™ 1 per cent of vanadium made by H 
cstte , P PF - 
Us loise had a tensile strength of 24,174 
Manganes : ¢ 
Manganese bronze with pounds per square inch. The principal 
hr , . j e 2? e 
application of alumino-vanadium will be 
Flast lin pounds, per at : ; 
square irch ..... otk. Sims 50,560 as a means of introducing vanadium 
U'timate strength. pounds, : . ; 
seit. gatancae Taal 4 1, 21 449 into aluminum castings and_ recent 
orgation in 2 inches, experiments have shown that an al- 


Per CONE .eccccccccces 22 12 


Reduction of area, per loy to be add -d to the aluminum, con 
Oe WET R SESE NS emae as " i tuining from 5 to 10 per cent vanad 
The composition of the two bronzes ium will prove satisfactory for this 

follows Manganese bronze, copper, purpose There 1s every indication 


58.81 ner cent: zinc, 38.08 per cent: tl 


luminum, 1.22 


0.69 per cent, and iron, 084 per cent; the streneth of the castings. . 


anganese-vanadium bronze, copper, 


inadium. ©.03 per cent 


ir to manganese bronze but without 


aneganese. This bronze is’ very 


‘ing used extensively for marine 


brass or Muntz metal rine boats 


iat the use of vanadium in aluminum 
22 per cent; manganese, alloys will very considerably increase 


] 


carelessness or willful intention and 


t t lack of proper information 


\ large quantity of vanadium bronze 


being made of a composition sim- 
yng, forges readily and resists cor- 
1S 


> 


\ vanidium bronze cylinder, 3 


















Utilization of Skimmings 


method of utilizing 
We have 


recovered 


be St 


skimmings ? 


What is the 
washed 
attempted to ingot the 
but this method of procedure 
entails work, but all the 
a considerable 


always 
metal 
not only 
much brass is 


not reclaimed, quantity 


remains embedded in the slag in the 
cannot be recovered 
pulverized *so_ that 
screened out. As the 
exceedingly hard, we find that 
pay to do this on account 


>. 
involved. 


form of shot and 


unless the slag 1s 
the brass can be 
slag is 
not 


labo 


if does 
of the 


much choice in the 
They 


empl yed as a 


There is not very 


manner of utilizing skimmings 


can be satisfactorily 


covering on every pot of metal, charg 


with each melt. 


that 


ing about five pounds 


To produce a fluid slag will cove 


the surface of the metal in the same 


manner as glass, it is advisable to us¢ 
skim 


When 


must be r¢ 


a small amount of soda ash with 


utilized as yvering. 
this 


from. the 


mings a c 


used in way, the iron 


moved skimmings, as_ this 


heats to which th 


the 
injuriously 


metal will ruin the 
color of 


affected 


skimmings are added as 


the castings may be 
The 


mings, 


usual way of disposing of skim 


run them into 


old 


considered 


however, is to 

this 

that 
another 


ingots. For purpose crucibles 


can be used are too 


dangerous for regular heat, 


and it is surprising how many heats 


of skimmirgs can sometimes be ob 


tained from aé_ crucible after it has 


been relegated to the discard, provided 


of course it is leaker. It 


a hot 


not a requires 


fire to melt the skimmings, and 


when the pot is charged, soda ash or 


plaster of paris should be used as a 


flux to thin the slag so that the brass 


and collect at th: 
pot. It all 
the 


make 


can pass through it 


bottom of the denends upon 
whethe: 


addi 
melted 


the condition of crucible 


it is advisable to further 


after the has 
lf the 
the 


slag on 


tions first charge 


crucible is in good _ condition 


after first has melted, the 


fluid 
swabbed off, 


charge 


} 


top of the metal ca: pe 


using a_ suitably 
pot 
This 
pot is 
On the 


removed 


shaped 


iron skimmer, and_ the 


filled 


repeated 


again 


with skimmings. 


process 1S 
until the nearly full 
hand, 


from the 


of recovered metal. other 


the crucible can be 





SOLVED BY EXPERTS 


the first charge is melted 


can be 


furnace when 


and the metal cast into ingots. 


When _ the 


ntities, an 


skimmings accumulate in 


large qua open-flame furnace 
than a 


the 


will found more economical 


crucible furrace for reclaiming 


metal. 


Alloying Nickel and 
Copper 


We have experienced considerable 
white metal mixture 
equal parts of nickel 
find it very difficult tu 
are abl. 
have 


Several 


trouble in making a 
of approximately 
and copper. We 
thee nickel, 
to raise it to a 
kept it at that 
without 
equipment 


melt although we 
white heat 
temperature for 
Our 


ordinary 


and 


hours melting 1t. melting 


consists of straight 
and_ the 


Occasionally we suc- 


shaft, coke-burning furnaces, 


draft is very good, 
such 
reaches the pasty 
pour the melted copper 
The greater part of the castings 
however, are 


ceed in making the alloy, and on 


occasions the nickel 
stage, when we 
mto it. 
poured, 


misrun, Can you 


anything that will help us out 


difficulty ? 


has 


suggest 
ef our 
Nickel 


and 


a very high melting point 


failure to melt it is due to 
that 
raise it to a 
short of the 


melt the 


your 
the fact 
though 
fall a 


your furnaces, even 


they white heat, 
little 


necessary to 


temperature 
On oc- 
melting 


nickel. 
when succeed * in 
the 


due to 


casions you 


the nickel furnaces work better, 


which is favorable atmospheric 
conditions, and if the stack is sheet iron, 
investigation, that 


The nickel can 


probably, will show 
it rained on these days. 
be melted, 
if the operation is properly 
and the 


however, in these furnaces 


carried out, 
somewhat from 
The 
crucible on a 
bottom of the 
with 


method differs 


the practice with copper. first 


the 
as the 


requisite is to stand 


base the same size 
This 


of silica 


is covered a layer 


After 


cover 


pot base 


sand. charging the 


metal, place a provided 
crucible and 


Seal 


observation hole on the 


coke-up, entirely 
the furnace 


coke on 


becomes cherry 


burying the pot. 


with sand and 
the 


white 


the cover of 


when the top of furnac: 


red, a heat 
sides of 


coke 


attained around the 


the crucible 


have been 


and some of the will 


with an. 


will, 








satan | 
| 
a a 


The 





have been burnt away. reserve 


furnace 
furnace being 


supply of coke on top of the 


the 
only to 


ig then poked down, 


uncovered sufficient admit the 
coke is° 
After 


metal will 


poker. After re-coking, fresh 

again thrown on top of the pot. 
two or three re-cokings, the 
be found to be liquid. For making the 
is not nec- 
to go to all this trouble, because 
if the nickel and the copper are charged 
together the copper, melted, 
dissolve the nickel and will 
alloy therewith. It is entirely unnec- 
essary to try to melt the nickel first, 
and it is poor practice to keep it in the 
furnace several 


alloy mentioned, however, it 


essary 
when will 
form an 


hours at a white 
copper-nickel 


time to 


for 
The 


more 


heat. charge will 


require melt than copper 


alone, but melt it as quickly as possible 


by forcing the furnace, and when the 


charge is melted, add 2 per cent of 


manganese-copper and four ounces of 


aluminum. 


Honeycombed Brass 
Castings 


We 


sleez es 


are making a number of brass 
weighing from 30 to 75 pounds 
They vary in length from six to 
18 inches and in 
eight 
combed 


each. 
diameter, from six to 


inches. The castings are honey- 
our foreman is unable to 
this trouble. We cast the 
bushings on end in green sand molds, 
which are brushed with plumbago, and 
the latier is used on the cores in 
the form of a The metal is 
natural draft furnaces under 
charcoal, and we careful not to 
pour too hot. Scrap brass is used, 
also new metal of the following com- 
position: Copper, 84 pounds; tin, 8 
pounds, and lead, 8 pounds. 

The this 
the manner in which the metal is melted 
The 


mendable 


and 


for 


account 


also 
wash, 
melted in 
are 
and 


cause of difficulty lies in 


use of charcoal, while highly com 


and even necessary, is not ar 


absolute preventive against 


castings unless other precautions, 


spong 
equal! 
the 
castings 


as important, are observed in melt 


ing. While all spongy are not 
far th 
are. Pi 
be due to other causes, 


lack of v 


due to defective melting, by 


greater percentage of them 


holes may suc] 


as hard ramming, enting, an 
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t sand. The egress of the steam is 
ereby prevented and it is dispersed 
roughout and retained in the metal. 
ie holes thus created will be small, 


und and are generally located in the 


yper part of the castings, and are 
tingly described as pin holes. Cast- 
gs having thin flanges that rise into 


e cope are subject to this defect, and 
remedy is found in softer ramming 
the sand over the flanges and pierc- 

g the flange section of the mold with 

needle vent. Honeycombing, however, 


different and in ordinary alloys is 


iused by the expansion of gases that 
ive been absorbed by the metal during 
time it was exposed to heat. A\l- 


ough other gases, such as 


hydrogen 
aud nitrogen in addition to oxygen are 


absorbed, the latter is undoubtedly the 


chief source of honeycombing troubles. 
It is well to bear in mind that it is 
not necessary for the copper to be 


melted in order to become oxidized, as 
held at 
the 
brittle 


copper wire a red heat and ex- 


posed to atmosphere, scales and 
This is 
the 


may 


becomes and worthless. 


frequent occurrence in burning 


insulation from copper wire, and 


happen to ingot, and other large masses 
f copper while it is being melted. In 
the the 
furnace is not sufficiently high to rapid- 


his latter case temperature of 


ly melt the metal after it has attained 
red heat, therefore, it oxidizes on the 
utside, and the oxide scales off and 
ps to the bottom of the crucible, to 
absorbed by the metal as it melts. 
In the case of brass, the metal that is 
xidized forms a shell that is more 
refractory than the metal. This shell 
retains the form of the original piece 


fact acts as a crucible 
the 
liquid, bursts 


metal, and in 


the metal in interior, which 


melts, and when through 
shell the 
empty shell floating on top of the molten 
the This shell is 
hbsequently stirred into the metal, and 
effect of a such shells, 
red into and absorbed by the metal, 
to introduce 


and runs out, leaving 


al in crucible. 
number of 
sufficient 
like 


evident, 


oxygen to 
lightens 
that 


the metal 
bread. It is 


erate yeast 


therefore, 


metal should be melted as rapidly 


possible, and should receive constant 


ntion, whether brass or copper, in 


one formation 


the 


case to prevent the 


shells of oxide, and in other, 


the formation of scale. 
the 


igh 


furnaces do not melt rapidly 
the draft, but if 
ot possible, dip the copper in thick 
wash, salt 
before chargirg down. In 


increase this 


made with and 


the case 


water, 


i brass, oxidation is more often caused 


TAe FOUNDRY 


by neglect in a hot furnace, by charging 


a pot full of cold metal and letting it 
melt and become hot without attention. 
This should never be done, but on th: 


contrary the metal should be under con- 


stant observation, and as soon as it 
commences to sink, cold metal should 
be charged on top until the pot is filled, 
when the metal will be barely liquid 
under its cover of charcoal. With a 
hot fire the metal is brought to the 
proper casting temperature as_ rapidly 
as possible. The observance of thes 
precautions constitutes what is known 
as careful melting, and is the best 


possible insurance against spongy cast 


ings. 


Chill Casting Alloy 


furnish us 
metal that 
and 


Can you with 
white 


molds, 


a formula 
can be cast im 
which will be 
the lead or 

We 


informed that sine alloys are used for 


for a 


metal con- 


siderably harder than tin 


alloys usually employed? have been 


this purpose, but have no idea how to 
make them. 
An alloy that would probably prove 


Zine, 


pounds, and aluminum, five 


satisfactory, follows: 90 pounds ; 
copper, fiv 
pounds. Melt one-half the zinc, add the 
copper preferably in sheet or wire form 
and add th 
aluminum and when melted, charge the 


balance of the 


heat until dissolved; then 


zinc at intervals 


will allow of its being dissolved with- 
out chilling the metal already melted 
Stir thoroughly when the mixture is 


complete. 


Phosphor Bronze for 


Bearings 
Will you kindly furnish us with a 
formula for phosphor bronze suitable 
for bearings? We have some _ heavy 
castings of this type to make, and 
would like to obtain a mixture that 1s 
not too expensive, but possesses fairly 

good anti-friction qualities. 


We the 


alloy: Copper, 79 pounds, phosphor-cop- 


advise use of the following 


per, three pounds; tin, seven pounds, 
and lead, 11 pounds. Melt the copper 
under charcoal, add the phosphor-cop 
per, allow it to dissolve, then add the 
tin and lastly the lead. Stir thoroughly, 
and avoid pouring the metal at a high 
temperature. The well known mixture, 
88-10-10, can also be used either with, 


or without phosphorus. To convert it 


into a phosphor bronze change the 


formula as follows: Copper, 77 pounds; 





19 
phosphor-copper, three pounds; tin, 10 
pounds, and lead, 10 pounds. If a 
cheaper alloy is desired, we suggest 


the following: Copper, 74 pounds; man- 


ganese-copper, one pound; tin, five 
pounds and lead, 20 pounds. Mix to- 
gether in the order named. Both the 
manganese and phosphor-copper should 


be of the 30 per cent grades. 
Brazing Metal 
We are making cylindrical bronze 


castings weighing about 125 pounds and 
varying iM 
The heavy pro- 
which are bored so that pipes 
fitted and brazed on, the 
ings being heated a cherry red. This 
! trouble We place 
risers, 10 inches high and of the same 
diameter, on top of these projections 
and flow off about 75 pounds of metal 
to make them solid. We 
different formulas for these cast- 
follows: Copper, 88 pounds; 
eight pounds; two pounds; 
phosphor tin, two pounds, and a small 
phosphor-copper; another 
mixture used contains copper, 88 pounds; 


thickness from ¥% to 


two 


inches. castings have 
jections, 
can be cast- 


1s where our occurs. 


have used 
two 
ings, as 
tin, sine, 


amount of 


tin, nine pounds; sinc, two pounds; 
phosphor tin, two pounds, and four 
inches of stick phosphorus. We would 


like to make these castings in red brass 
and desire to obtain a suitable formula. 


You do not definitely state what the 


difficulty is and it might be assumed 


metal does 


test, 


that the 


the 


not stand up under 


brazing but crumbles away 


No doubt this is just what occurs, but 


it might also be inferred that the pro- 
jections on the castings were unsound 
when bored out and that is why the 


risers are used and such a large amount 


of metal is flowed-off. In this latter 
‘cast the difficulty can not be due to 
shrinkage as the risers are ample in 
size, sO we are inclined to believe that 
the trouble is due to the metal and 
that in spite of the large amount of 
phosphorus used and careful melting, it 
is oxidized in the furnace. We would 
suggest that you omit the zinc in this 
alloy and if it is desirable to use phos- 
phor bronze again, try the following 
alloy: Copper, 90 pounds; tin, five 
pounds and phosphor tin, five pounds. 


An alloy known as _ brazing 


seems to 


metal, it 
better results 
the 


Copper, 86 pounds; zinc, 12 


us, would give 


in this work, such for instance as 


following: 
pounds, and lead, two pounds. A _ red 


metal follows: Copper, 85 pounds; zinc, 


10 pounds; tin, three pounds, and lead, 


two pounds. 
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The Development of the 
Match-plate 
By J. 1. Feet 
\TE in the 
there 


50’s, the civil 


into 


before 


war, wandered Cin- 


IL, 


manufacturing center, an 


cinnati, then an important stove 
Englishman, 
Wm. Batty, who had an idea then in 
the but 


definite 


advance of times, which has 


taken 
become an 


since shape and_ has 


important factor in foun- 


dry practice. Batty introduced what 


non-shrinkable match- 


then 


he termed the 
The 
apprentice in the same shop, 
the 
who in 


plate writer, only a boy 


distinct 
ly recalls enthusiasm of . 
time introduced 


these 


Batty, 


large number. of plates, 
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dry, despite the fact that the cost of 
melted 
$80 


and floor room 
As 
and 
patented a 
them, 


iron averaged 
plates 


the 


per ton. these were 


writer 
method of 


heavy clumsy, 
and 


manipulating 


also 
devised 


whereby the 


weight was made a negligible quan- 
tity, and to some extent an advantage. 
The these 


machine on which 


mounted 


plates 
Nov. 2, 
Machine 
Manipulating Match- 
Plates.’ The intro- 
duced in a foundry where it was sat- 
isfactorily 


were 
1875, 


was patented 
entitled “A 
Molders’ 


machine 


and was 
for 
was 
and in- 
output of 


operated greatly 


creased the 
the ordinary manner. 
The 


to manhood 


molds made in 


apprentice boy had now grown 
invention had 


the 


and as his 


qualities which attracted atten 














alloy ol and 


This 


nd wa to some 


from van spelter anti 


mony alloy was claimed to be, 


extent, non-shrink 


able The plates, however, were 


heavy and clumsy and so bot satty 


plates forgotten The 


and his were 


only 


Batty’s 


writer, although then 


prentice, continued 


plate work, but it was 


make them of cast iron with 


lowance for shrinkage 
Being unable to 
the 


manufactured a 


again 
foundrymen, writer, of his 
accord, line of 
ketable 


Was 


the re 


match 


match-plates for which 
a he demand. These 


sold in 


usually 


saAVY 


plates were competition with 


plates as made in the foun 


MATCH-PI 


‘RAMI 


neighboring 
take 


shop and 


tion of a foundryman, he 
full 


here he 


was engaged to 


latter's 


charge of 


the found 


the opportunity to further develop 


his invention, confining his” efforts 


mainly to stove legs, then the bug 


The 


managed 


var otf all foundries. 
had 
seeing 


the 
the 


of the firm who the 


foundry, afar and ingenious 
allowed 
but at 


conservative 


man, 


match-plate wide 


latitude, same time he was 


very along financial 


lines and objected to 


flasks to fit 


making a line 
the plates \ 


devised 


+ 


oO new 


plan, therefore, was where 
by the plates were made to conform 
to the cut of the flasks on 


Chis accomplished by 
1 A 


hand 


was making a 


member 


September, 1911 
the mold- 
required 
the sand to 
it. This was quite a step in advance, 
this time, 
suitable 


frame which was used by 
had the 


building 


er and which con- 


formation, and 
wooden 
thickness, 


as prior to loose 


strips, otf were 
used. This frame was provided with 
holes and the 

which the completed plate 


in the 


pin also journal by 
Was swung 


machine. 
Concrete Plates. 


that about all that is 
the 


had a 


Thus we see 


now claimed in process of mak- 


and 
distinct 


ing match-plates vogue 
there is a 
the 


instead of 


even more, for 


advantage in swinging match 


plate on journals folding 


it back, as is done at the present 


time Therefore, there is not. s 


much that may be truthfully claimed 
is new in 


match-plate practice. ex 


use of which 


And 


for aluminun 


aluminum, 
the 
substitute 


cept the 


greatly reduces weight. 


now comes a 


in the form ot concrete plates, four 


or more inches in thickness, with the 


original patterns adhering, a_ very 


great advantage as all foundryme: 
know, each half of the flask handled 
the 


the 


1 


separately, and plate not at a 


Surely this is concrete age 

In the accompanying illustration 1 
shown a concrete 
thick, 
tablet 


frame 


match-plate, 4 
with adhering 

taken 
consists of 


inches patterns 


and a from its frame 
This plates 


bolted at the corners, with a journa 


four 


which may be a piece of gas pipe ex 
through the 

the 

vided to 


tending concrete an 


across frame, a sleeve being pr 
withdrawing the 
the tablet 


having a remo 


permit of 


journal when releasing 
The 


able 


advantage of 
frame for a variety of plates 
apparent. The adhering patterns n 


be removed at any time for alte: 


tions and 
back 
hol 


of gasoline 


may afterward be sweat 


beeswax whi 


An 
the 


upon a tilm of 


them securely. 


will 


applicatic 
release most d 


cate 


patterns without 


the 


injury 
only 
that 


customary care in handli 
fluid is required. 
The 


the 


original machine, for wl 


bench shown is only a substitt 
the 


cripped plate 


descending to 


automatically w 
the patte 
illustrated is | 


i 


withdraw 
while the frame 
vided with fingers which are thr 
in position to the ma 
plate while the mold is being rami 
The pins on the flask are the u 


leneth and do 


engage 


not pass through 
one-half of the flask, as 
that but 
molded at a 
the 


cast in 


holes ot 
are SO 


the 


arranged 
flask is 


castings 


one-hal 
time. 
shown on shelf al 


the frame molds n 


of concrete match-plat:* 


were 


by the use 














LATTER-DAY PATTERN SHOP PRACTICE-II 


The use of hard sand and aluminum match-plates and 


vibrator 


ITE manufacturers of molding ma- 
chine equipment have been relied 


on, to some extent, for data in 
connection with the special adaptation 
of pattern equipment for use on molding 
machines. The use of the vibrator to 
assist in drawing the pattern is quite 
general. The vibrator does not appre- 
ciably enlarge the mold, but simply over- 
comes the friction of the pattern against 
the sand and consequently, while a_pat- 
tern without any draft can be drawn 
perfectly, care should be taken that there 
is no back draft. The method of mount- 
ing patterns for use on power-squeezing 
machines, described, is that practiced by 


the Tabor Mfg. Co., Philadelphia. 


Vibrator Frame. 


To properly suspend a pattern in a 
vibrator frame, a carrier of sheet brass, 
g inch thick, is fastened to the pattern 
1 gate of patterns. The way in which 
this carrier 1s fastened must depend upon 
onditions, soldering or sweating, how- 
ever, being the most common _ practice. 
In putting a carrier on a gate of pat 
terns, it 1s desirable, if possible, to at 
tach the 


will eliminate some grinding of the cast- 


carrier to the runner, as this 


vs, and if the patterns are light, will 


1] 


ow a slight spring of the patterns in 
he match when ramming the drag, thus 


Presented at the Pittsburg convention of 
American Foundrymen’s Association. 


frames --- Patterns for 


textile 


preventing the springing of the pattern 
when the cope is rammed on the drag. 

The next operation is to locate car- 
riers in the slot of the vibrator frame 
to meet those fastened on the patterns. 
These carriers should be rigidly fast- 
ened, but also should be easily remova- 
ble. To accomplish this, after the car- 
in the 
vibrator frame, two 3/1l6-inch holes are 


rier has been inserted in the slot 


drilled through both frame and carrier, 
and a brass pin is snugly driven into 
each, but not riveted over. 

Holes are drilled in the carriers on 
the pattern, and the pattern is put in the 
vibrator frame, all carriers meeting, and 
the place to drill the carriers in the 
frame is marked with a scribe from the 
holes already drilled in the carriers on 
the patterns. 

This method has been found much 
quicker than clamping the carriers to- 
gether and drilling through both at once, 
and at the same time is sufficiently ac- 
curate for the purpose. The slot in the 
vibrator frame should be filled with wax 
to prevent the crumbling of the mold at 
the edges. 

Put the vibrator frame into the cope 
flask, ram up and.make the parting in 


green sand. Use lycopodium on_ the 
parting between the green sand and the 
Set the match frame, 
beveled to hold the 


place, over the 


match preparation. 
which should be 


match in pattern as 


machinery 
By W.S. Giele 


parted, and clamp it in place so it can- 
not move when the match is rammed. 
For the match 
pounds of new _ burnt 
through a No. 30 sieve, and into this 
knead one quart of boiled linseed oil, to 


pass 15 


compound, 
molding sand 


which has been added four ounces of 
litharge. Ram up the portion of the 
pattern extending into the match frame 
strike-off 
and screw the bottom board in place. 


precisely as in hand molding, 


Roll over the match, pattern and green 
sand half and cope-off; then draw the 
pattern and mend parts of the match 
that are broken in drawing. Let the 
match stand in a warm, dry place for 
10 to 12 hours, when it will be ready 
for a thin coat of shellac. 


Aluminum Match-Plates. 


Where exceptionally good castings are 
required from patterns having an irreg- 
ular parting, an aluminum match-plate 
may be used to advantage. In using 
these plates, not only is the possibility 
of shift overcome, but a whole mold is 
squeezed at one operation. 

In making an aluminum match-plate, 

master pattern should be used to allow 
for shrinkage and finish. To make one 
of these plates, a mold is made in the 
usual way in a flask large enough to 
accommodate the size of the plate re- 
quired. The mold should be made very 
carefully in order to obtain a_ perfect 























Fic. 1—IRREGULAR PARTING OF A LAWN Mower CASTING, 


Tuts ILLUSTRATION 


SHOWS THI 


Fic, 2 


DRAG 


Core PLATE, 


Core Motp AND THE Cope SIDE OF THE CASTING 


PLATE, DRAG Motp AND Drac SIDE oF 
LAWN Mower CASTING 





TAE FOUNDRY September, 1911 





plate has thus been finished, suitabl 
handles with guides are attached to thx 
ends and the plate is ready for use. 
Paraffined boards are used principall 
for short runs of work, made fron 
wooden patterns that are either flat 
backs or split. A board made, prefer 
ably of oak, which has been boiled i: 
paraffine for 48 hours to prevent warp 
ing from contact with damp sand is fit 
ted into a vibrator frame and the pa 
terns mounted on one side, if flat-backs 
or on both sides, if split patterns ar 
used. In mounting split patterns on 
paraffined board, they are located by 
dowel pins to overcome the possibility 
of a shift and then the patterns may 
be securely fastened in place with wood 
screws. In the case of flat-backs, how 
ever, the patterns may be secured to the 
board in any way that may be con 
venient. With this method the whol 
mold is squeezed in one operation th 
same as with the aluminum match-plat 


Steel Plate with Guides. 





The steel plate method is used for 
split patterns from which castings ar 
Fic. 3—JournaL Box Cover Mountep For A Tapor Motpingc Macuine, SHOWING tO be made in quantities. A steel plate, 

DraGc PLate, DRAG Moin AND DraG Sipe oF THE CASTING 3/16 inch thick, is made the size 
quired and suitable handles with guides 








casting, thus avoiding any unnecessary in the usual manner. Care should be are attached to the end. The patterns 
finish in the plate. When the mold is taken that the flask pins are in perfect are mounted one-half on each side of 
ready to close, strips of wood the thick- condition so that there will be no shift. the plate and the whole mold squeezed 
ness of the plate desired are placed on \fter the plate casting has cooled, it at one operation, in the same manner 
the parting of the drag, and a false should be rubbed with a fine, stiff, wire aS the aluminum match-plate and _ th: 
parting of sand is built up to the level brush which usually imparts sufficient paraffined board. 
of the strips. The strips are then re- finish, but any fins or irregularities must In making patterns for use in_ this 
pour.d be removed with a scraper. When the Way, corresponding halves of patterns 
should be clamped together and finished 
to have them match at the parting lin 
and before they are unclamped a_ hol 
should be drilled and slightly counter 
sunk as near each end of the patter 
as practicable. 


moved and the mold closed and 





The patterns are then separated and 
one-half is laid on the plate in the posi 
tion desired and the plate is drilled 
using the half pattern as a jig, afte 
which the corresponding half pattern is 
placed on the other side of the plat 
and a piece of brass stock, of the prope! 
length, is inserted in the drilled ho! 
and riveted down to the countersin! 
These rivets should not be drawn dow 
too tight to prevent shifting the pat 
terns. 

Sheet steel, 3/16 inch thick, such 
is used for tank and boiler work, n 
be used for these plates, but a m 
satisfactory equipment is obtained 











using saw disc material ground on | 


sides, thus saving the time consumed 
straightening the ordinary sheet steel 


Journal Brasses. 


The practice of the Tabor Mfg. | 
Philadelphia, is to mount four, 334 x 
inch M. C. B., journal brasses in 
Fic. 4— JOURNAL Box Cover, SHOWING Cope PLATE, Cope MoLp AND COPE 14 x 16-inch flask: four, 5 x 0-j1 

Sipe oF CASTING journal brasses in a 16% x 21-inch flas 









































































September, 1911 


two, 6 x 9-inch, journal brasses in a 
13 x 20-inch flask, and two, 5% x 10- 
inch, journal brasses in a 16 x 26-inch 
flask. These are molded from separate 
cope and drag plates. Brake shoes are 
handled by this concern on separate cope 
and drag plates, being made in this case 
with the aid of stripping plates, the prac- 
tice being to mount two standard brake 
shoes in a 12 x 16-inch flask and three 


in a 16 x 16-inch flask. Illustrations of 


patterns mounted by the Tabor Mfg. 
Co. are shown in Figs. 1 to 6. 
The Tabor Mfg. Co. has developed 


a special table, to be applied to jarring 
machines, in cases where very few molds 


are to be made from split patterns. One 
of these devices consists of six holes 
for flask pins so arranged that these 
different lengths of flasks can be used 
without changing the table. The table 
has center lines, in addition, at right 
angles, to facilitate the location of the 


pattern and smaller holes symmetrically 
drilled 
are 


pins 
which 
driving 


into which 
the pattern 
shifting by 
the 


and numbered 


driven close to 
is prevented 
small 


from 


wedges between pattern and 
the pins. 

The symmetrical drilling of the holes 
the 


and 


makes it possible to properly locate 
the 


without 


halves of patterns for cope 


drag laying-out or 
the corres- 
modification of this 
levice consists in a table with the holes 


measuring, 
putting 
ponding holes. <A 


by simply pins in 


for flask pins and shallow slots running 
it right angles intersecting in the center 
f the table. The patterns are located 
y screwing metal strips to them fitting 
the slots. A rather special case of the 
ipplication of 


patterns to molding ma- 
hines is that required in the multiple 
method of molding on the Rathbone 
machine, now built by the Hanna En- 


cineering Works, Chicago. 
Multiple Molding Machines. 


In the multiple method of molding it 
necessary to mount one portion of the 
split pattern on the upper head of the 
nachine the other portion on the 


mold is 


and 
head, as a 
flask 
piled 
mold is 


ower complete 
when 

the 
obtained at 
ach joint of the stack. The only scheme 
f mounting 


rammed in section and 
uch flasks 


‘ther, a 


one 


are one above 


comple te 
these 


patterns is to get 


hem matched 


to the 


accurately with relation 
through the dowel 


‘ins on the pattern plates so that when 


center line 


he pattern plates are attached to the 
ibrator frame in the ramming heads, 
he patterns will be in alignment. 

There is no hard and fast rule for 


ounting the patterns on the plates, the 
nly requirement being accuracy on the 


part of the patternmaker in doing the 
work. To mount patterns requiring an 
rregular parting, the same_ general 


scheme can be followed as in the mak- 
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Fic. 5—Brake SHors MouNTED on TAnor 
Drag MAtcH AND Drac MOoLp on 
ANd Cope MOoLp 
ing of match-plates, the only difference 
being that the plates must be made suf 
ficiently thick so that they can be split 
or sawed apart. An interesting exa 
ple of work done on this machine is the 
land side of a plow, the point of which 
is back-drafted and requires a_ chill. 
The pattern is drawn from the mold 
by mounting it on an inclined axis so 
that it will swing out 
The Arcade Mig. ¢ Fre t 
publishes a pamphlet entitled ‘Pattern 
Plate Making”, which fully describes th 
making of pattern plates and gives the 
mixtures of the alloy used for metal 
plates and the composition used for 
composition match-plates. 
The -J. D. Smith Foundr Suppiy 


Co., Cleveland, handles 
as the Bayer pattern composition, 


mixture known 
which 
resembles hard rubber in appearance and 


is used for making pattern plates. 


RoLL-Over MACHINE, SHOWING P 


MATCH 


ATTERNS 


THE MACHINE ANpD Copt 


AT THE LEFT 


\lthough textile 


machinery 1s now 
machined and assembled by modern 
methods in the progressive  establish- 


ments, the old days of laborious hand 
work in fitting together pieces of such 
considerable size as the side frames and 
cross girts of looms have left their 
mark in the comparatively high degree 


of accuracy and finish demanded in the 
castings. The author found at the plant 
of the Crompton & Knowles Loom 


very strong ten- 


Works, Philadelphia, a 


eney toward attaining this end through 
the extensive use of molding machines 


and the molding machine practice is de- 


veloped to a degree of efficiency and 
simplicity which has its lesson for the 
founder in any line. 

Patterns for such large castings as 
the side frames and cross girts are 


made of wood, parted ona plane, when- 
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ever and are molded on _ the 


floor 
There are, in addition, a very 


possible, 
with a follow-board. 

large 
number of smaller which belong 
to the 


and 


parts 


general run of small machine 


these are made 


The 
pattern 


parts patterns for 


very generally of wood. number 


of castings from any one going 


into a complete machine is not great 


and as the machines are of considerable 
and made in a 
the 


further 


size great ariety ol 


wood patterns needs 


The 


methods of mou 


styles, use of 


comment. * same condi 
tions the 
the This 


the latter problem by adhering to plane 


no 
iting 


control 


patterns. company has solved 
partings as far as it is possible to do 
So. Where off the 


parting pret- 


lugs fall 


bosses or 


plane, cores are used in 


erence to an irregular parting. 
Pattern Boards. 


The pattern boards are made of pine, 
but ful 


thoroughly seasoned, not as 


] ] 
Iv sel 


regard to 


1 


‘ted in 


blemishes as pattern lumber would 


durabl 


and 


These boards are found amply 


| required of them 


Service 
inexpensive that mounting 
number. of wh 


only ¢ 


patterns, 


large 

perhaps us ‘casionally, is 

serious item. 
The 

the pattern, not 

in the 


considerable 


protection which tl 
only in the 
pattern storage, 1 
importance 

most 


knows that one of the 


ragged molds from _ split 


ult 


k draft 


joint, and 
that 
water-soaked by the molder’s spong 
then the 


Patternmakers 


the 


knows 


jacent to 


maker these edges 


broken by kicking 
the 


too, 


patterns 
sand pile. 
that no 


ping plates and draw 


around 


know, matter where rap- 


plates are ] 


the molder will find it necessary to dri 


For these 


his spike elsewhere. 
the board 


purposes. 


reasons 


pattern serves many useful 


In storing patterns on boards it. is 
only erect uprights, spaced 


flask 


necessary to 


the 


oe 
1 slick 


according to 
the 
The 
the 


Sizes al 


thes« 


simp! es 


edges naile d t 


thus 
question 


boards in on 


1 
secured 


uniformity 


storage wonderfully 


Mounting Patterns on Boards. 


roi 
ord 


the 


mold in an ordinary 


In mounting patterns 

flask is 
The n 

is then separated with the corresponding 
half left in the half 
the 
the 

the 
into 


from the split, wood pattern. 


patterns molds, the 


drag board laid on drag and the 


board laid on and both 


rolled 


ligging 


cope cope 
boards down. 
the 


drive a 


are over with 


By « down sand it is 


easily p ssible to 


through the 


couple of 


brads patterns into the 
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after boards 


the 


boards and removing the 


to fasten patterns to each, where 
located, the 
easily possible to mount an average pat- 
20 minutes 
difficult to 
the statement that it pays to mount pat- 
this 
single piece of special 
do the 
while not a single measurement is made, 


and job is done. It is 


tern in this way in and, 


therefore, it is not believe 


terns in for ten molds. 


Not a 


ment is 


way 
equip- 
required to job and 
the job is located with perfect accuracy, 
the the 
board by the mold exactly as the board 
the 
board is located by the flask exactly as 
the flask. . A 

There 
which a 


because pattern is located on 


must locate it in the mold later and 


it must later locate mis 


take 1S impossible. are, of 
plane 
the 


with 


‘ourse, jobs on parting 


‘annot be secured even by use of 


handled 


making an 


cores. These are almost 


equal simplicity by ordinary 
litharge and sand match rammed against 
a half mold. The cope plate to go with 
the 
ramming 

This latter 
the 
already formed, bearing ar 


the 


this is made by removing pattern 


and another 
first. 


mate of 


match 
the 


exact 


from. this 


match against will 
then be an 


surtrace 


parting 
exact 
duplicate of that portion of 
the 


rastening 


pattern 


first match. 
the 


pair of 


buried in 
the 
pattern plates for cope 


pattern into lirst 


rag is secured by a process just 
that 


proc 


as simple and just as accurate as 


lescribed for plane partings. This 


thus 


ess 1S applicable to patterns which 
are not split. 


Id not stand 


Slender projections which 


well in sand can be 


f wood or metal and rammed 


match. 


Hollow Frames. 


Still another interesting feature is th 


similar 
thin 


frames and 


the 


making of hollow 


shapes in which metal is so 
that it 


ast them 


would be almost impossible to 


with dry sand cores on ac 


shrinkage — cracks, 


the 


count of arising 


through failure of core to crush. 


these are made from metal 
three 
original and 


Mr. McCleary, of 


Knowles Loom 


Some -of 
patterns in part molds, but a more 


ingenious way, devised by 
the Crompton & 
Works, consists in ram 
ming the drag in a barred flask and then 
ramming-up a green sand core in a box 
with ears 
flask 
\fter the 
drawn the pattern the drag is placed on 
the the rolled back 
with drag in its normal position 
lifted off, leaving the 
sand core in the mold. The mold 
the ordinary 
This clever expedient 
difficulty of 


exactly like those on the cope 


having rammed cope and 


core box, whole 
the 
and the core box 
green 
is then closed in way 
the 


core 


for avoiding 


setting a green sand 
deserves a tribute to Yankee ingenuity. 
The author Mr. McCleary, 


another advocate of the 


found in 


enthusiastic ar- 
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work 
their left ends toward the 
foreman’s 
the line. 
little 
the 
bench, but 
this clearance 
the tool 
of the shavings fall at the left end of 
the bench. 

Mr. 
tool 
each bench 


rangement of — patternmakers’ 

with 
the 

end of 


benche Ss 
position being 
With 


clearance 


windows, 
at the 
rangement 
be left 
end of 
will 


be occupied by 


this ar 
should 
the left 
wherever space 


some 


between wall and 
the 
permit, 


should not 


most 


chest, as 


McCleary has provided a vertical 
the right 
which all the men 

tool 
installed a 


cupboard over end of 


use, stor- 


their chests. elsewhere 


ing 
He 


trimmer at the right end of 


own 


also small bench 


has 
each bench 


a wonderful time-saver. 


Paper Mill Machinery. 


The for paper mill 


are unlike the parts of machine tools o1 


parts machinery 
engines, for instance, in that this equip 
ment must be built special to meet the 
the 
There 
are, therefore, few standard parts which 
all 


which 


particular conditions obtaining in 


plant where it is to be installed. 


can be used on machines, or parts 


of similar design can be made 1 
a range of 


The 


expensive, 


$1zes. 
completed machines are large 
design 


and a once 


seldom duplicated in its entirety. 


leads to the 
patterns, so made that 


condition naturally extens 


ive use of wood 


bosses, pads and core prints can be cor 
veniently moved to suit the varying co1 
ditions and to make right and left han 
castings from the same pattern. 

the 


ings used on this class of machinery 


\ typical example of larger cast 


the housings which are commonly mad 
vith 
rammed-up on a plane board. 


from wood patterns flat backs 


The usua 


machine elements, such as handles, levers 


cranks, gears and bearing caps can, t 


some extent, be used different n 


on 


chines. Patterns for these are gat 


in wood or metal, as the number of cast 
Ings indicate. 
the Moore & White 


Philadelphia, such parts as are us 


required 
\t the 
Co., 


may 
plant of 
more or less made 

either in those th 
not have plane partings are work 
with hard Most of thes 
for 


frequently 
metal 


are 
wood or and 
do 
sand matches. 

lugs 
The 
stored in their matches and are attacl 
to the 
the 


gates are made with screwll 


onto vibrator frames. patterns 


vibrator frames as_ required 


foundry, one vibrator frame 


each size flask only being used. 
Casting Rolls for Paper Machines 
The 


chines is 


casting of rolls for paper 


interesting feature, cl 


the 


an 
manufacture of s 
roll 
without 


acteristic of 


machines. These castings must 


absolutely sound, surface 


fects, as finished 


defects 


having su 
the pap 


castings 


would mar or tear 








su 


yap 
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The rolls are used in large numbers and 


great variety of sizes. On account of 


he requirements noted, they are always 


st on end and, wherever possible, 


ade with a considerable extension at 


the cope end which acts as a riser and 


lects the dirt in the casting. This 
ser 1s subsequently cut off. 
The smaller sizes of rolls are cast 


Where 
required, 


rom complete wooden patterns. 
ecial diameters of rolls are 


‘se are frequently made-up by lag- 
ng the wood patterns and cutting out 
he sand to the lines indicated by the 
mold. Medium size rolls 
Moore & White Co. 
ingenious method: on a Tabor 
wer-ramming, stripping plate machine. 
length 
the depth of the flask, are mounted 
The flasks are then 
stacked to the 


make the 


gging in the 
re made by the 
a very 
Four patterns, each equal in 
the machine. 
number re- 
length of 


rammed and 


ired to desired 
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lengths of 


roll, thus making all rolls 


of any one diameter from the one pat- 
tern and permitting molds of a size very 
excess of the capacity of the 


built-up. The cores for 


much in 


machine to be 


] 


the rolls are built-up of hay rope and 


mud on an arbor. 


The larger sizes otf rolls are made 


from a.short section 


} 


arawnh up as the construction 


vt 


which is 


of the mold progresses. Cores for these, 


as well are made from hay rope and 


mud. The largest sizes of rolls are 
made in loam. 

\nother ; 
in the plant of the Moore & White Co., 


the construction 


interesting pr ss, observed 


is in connection with 


which 
which a belt 


of a speed changing device, con- 


sists of a pair of cones on 


is run. These cones’ are required in 


] 


varying diameters and lengths and in 


varying proportion of diameters, between 


rge and small end This range 


>5 
Is covered by a single set of pat- 


terns by making all the cones of the 


same angle and making the patterns 


in sections so that sections can be re 


moved or added to either end of the 


pattern, thus forming the casting of a 
small cone. from a pattern made by 
using the smaller sections of pattern; 


a cone of large diameter is made by 


dropping off the sections at the small 


end of the pattern and adding a section 
or sections at the large end; a long cone 
having a greater difference of diameter 
between its ends is made by adding sec- 
both 
Large cones are not made in a sin 


IL ie 


tions at either or ends. 
casting, but are 


onto the 


built-up of 
shaft. 


sections 


forced The various 


proportions of cones are built-up in 


th 


e same way as the cone patterns 


r the smaller sizes, that is, by 


using larger or smaller sections 


Carbon Control im Cast Iron 


1D Y CARBON control is meant the 
JD) thermal, chemical, and mechanical 


means employed to control the 
rbon, both as regards condition and 
ntity Sometimes, indeed ojftenest, 
of these will be acting at the 

e time for instance when the 
st is blowing the coke into a state 
neandescence, the oxygen of the 

y be oxidizing, that is burn- 

som the silicon, manganese 
irbon in the iron This is a 


mbined thermal and chemical effect. 


rbon xists in three — allotropic 
rms By allotropic is meant there 
forms of carbon which chemically 
the same, but which differ in ap- 
irance and structure. The three 


rms of carbon are charcoal, graphite 
shall 
not af- 


the diamond Charcoal we 


ve out of consideration as 


ting the subject now treated, and 


y mention the diamond as_ having 


n produced in minute sizes from 


graphite in pig iron, by Moissan 
his historic experiments. 
‘arbon exists in 


gray pig ir yn, 


gely in the graphitic form, and in 


ttled pig iron the carbon is partly 
the graphitic and visible form, and 
tly as combined carbon: that is, the 
ibined carbon is present, but is in- 
ble through being dissolved in the 

In white pig iron the carbon is 
ly dissolved in the iron, and so is 
ible. This dissolved 


most 


carbon, 


igh invisible, has potent in- 


‘nce, and it is hardly too much to 


Presented at the 
British 


Glasgow 


Foundrymen’s Association. 


convention of 


By R. Buchanan 


say that the tron founder who can 
rol e quantity and mndition © 
irbon required 1 e particular 

ings ‘ to make s very 
rely olved the difficulties hi as 

t contend with, so tar . s mix 
tures | ron are concerned In short 

1 result will be s ent proo 
of very considerable \inments, not 
nly 1 ron ounding ) etal 
lurgy 

Carbon and Iron. 

Carben ill dissolve in gray iron in 
ill proportions up to fully 4 r cent 
carbon, and 1s. the: said t | atu 

tted, that is, this iron will 1 dis 
solve any more carbon Chis wall re 
main dissolved if the iron be oled 
quickly With the large percentages 
of carbon, some of it will re-appear 
as gr pl ite if the cooling be pro- 
longed. That is, it comes out of the 
dissolved, or invisible form, and be- 
comes visible as graphite. If this iron 
be kept at a temperature of about 1,- 
000 degrees Cent. for a period of sev- 
eral hours, the amount of graphite ex 
truded will be greater than the ,iron 
were kept at the same temperature 
during a less period of time. This 
llustrates the importance of the time 
element. The time element 1s impor- 


tant when it is considered, in relation 


to light and heavy castings, and it 1s 
not less important as related to test 
bars. 

In the molten iron the carbon is 


or, as it is termed, 


There 


wholly dissolved, 


the carbon ts in solution. need 


be no more difficulty in understanding 


the dissolving ¢ carbon 1 molten 
iron, any more thanthere is a difficulty 
about understanding the dissolving of 
sugar in a cup of hot tea. Hot tea 


will dissolve more sugar than cold tea 


will. Hot iron will dissolve more car 
bon than dull iron. Whether you have 
dissolved sugar in tea, or carbon in 


iron, if each is allowed to cool, the 


tea will drop some of the sugar it 
of solution, and you will find it at t] 
yottom of the cup nd the iron 
cooling will allow some of the carb« 


as graphite \ll the sugar will not be 
deposited at the bottom of the u 


remain dissolved in the 


some will still 
tea So with th iron on ooling 


d Wh, some Ol the carbon will be de 


posited as graphite, and some of the 


carbon will still remain d 
This 


solved in the iron until, and 


the iron carbon remains dis 


iron 1s_ solid This carbon is then 
said to be in solid solut that is. 


some of the carbon is still in a 


olved condition, although the iron is 


Reverting for moment to the 


n of 


solid 


illustrati adding sugar to tea, if 


a cup of tea in which some sugar has 
been dissolved were frozen, that part 
of the sugar which had not dropped 


to the bottom of the cup when the tea 


was cooled down would be in a state 


f solid solution. It may also be r 
that Keeling 
have proved that, beginning with pure 


called Carpenter and 
iron, there is a lowering of the melt- 


ing point (and also of the setting or 
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freezing point) with every addition ot 
that 
carbon 


carbon. It follows cast irons 
total 
melting point than irons with normal 


Fc 


with low have a higher 


carbon, say per cent to 3.75 per 
cent. 

The 
important 
the 


effect, 


percentage of carbon has an 
effect 


This is partly a mechanical 


on the strength otf 


iron. 


the lines of cleavage being less 


in number in an iron low in carbon 


There is also produced in cold blast 


furnace practice a_ structure 


which is partly independent 


carbon contents. Swedish 


cold blast iron, low carbon, 


hematite, which necessarily 1s 


has a higher melting poin 


phosphorus, 


which have more carbon or 


When we 


he cupola, we neé 


than irons 


phosphorus. come to melt 


these irons in t 


sarily increase the quantity of 


Too Much Coke. 
place 


melting is taking 


When 
should be a between tl 


the 


balance 


tity of supplied and 


burned. The theoretical quantity 

coke required to melt 

is 83 pounds, this 

93.44 
his coke burned 4 
(CO) 

142.8 


pounds, or 


one ton of iron 


coke having carbon 


per cent Were one pound of 
dioxide 


, 
equal 


burn perfectly one p 
ting of the 
liquefaction « 


lost uy 


and 


the cupela stack 


heat 


stants which obtain whatever the 


melted may b is the am¢ 


required t coke 
constant, 
1] 


TOMOWS, 


if irons low 


having a close struc 


are used principally 


tested work, it 1s important 
and 
added 


making sur 


proper balance of coke 


still obtain If 


coke be 


with a view to 


cess 


the iron will melt hot, thet 


the excess carbo 
iron It 
that iron 


rated w 


is present 


Over-Blowing. 


am certain that fr 
pointmet! 


arises much disaj 


ers. They buy xpensi 
weaken 
practice. 


melting 
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work Close irons are charged with 


soft blast, and excessive coke carbon 


is absorbed by the iron, with the re- 
sult that an 


open grain is developed. 


[If test bars are tried they breal: at 


low stresses, or if the castings are sub- 
jected to pressure, leaking takes place 


iron of a 
the 


at ribs cr flanges. If the 


differs materially from 


Casilng 
been 


the 


irons from which it has 


is safe to conclude that 
l¢ . ; 1] 
ielting condit.ons have made an al- 


teration 
; effort 


1ron, 


a ssible, an 


So far as is p 


should be made only to melt the 


change it also. It has long been 


not 


recognized that one can harden iron 


DY -DI 


experiences 
back by 


coke is 


wing. Recent 


shown that softening 
excessive 


When 


soft, 


deficient bast and 


more common. the 


castings 


there is not much 


and may be an advantage, 


vhere tests are required, either on 


testing machine or by pressure, 


good 


-esults The author has seen curious 


back is fatal to 


softening 


follow excessive carbonization 
common irons 

iron, when melted, 
d in it, 
metal entered the 
and n 


] 
I 


somewhat, 
1 ~} 

keep such a 
still 
out as. kish. 
the 


arge 
dissolved, som 
The 
not run 
mold. A sat 


own 


arbon 
result 
iron would 
the 


iron told its 


side of 
Story ¢ 
So 


was reduced to 


metal was n 
In another 
1.4 


iron, with 


18) softened 


a Very open, gfa 


‘tion, 114 inch thick. 


fact that here again deficient 


bl: and excess} coke were the 


causes If one soften iron 


a1} 
generally 


quirement, 


essel the 


the nvers been 


isidering, then we must take ac- 


results which would 


count of some 
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We would 
manganese and iron, as wi 
and the product 
readily be a variable one from day 


follow. probably oxidi 
silicon, 


as carbon, wou 


day, unless with careful 


The 
the 


very contr 
use of steel for the lowering 
contents is a 


practice, but I 


carbon growl 


find varied opi 


pi 


very 


ions as regards its success. O1 


founder uses gates and runners fr 


the steel foundry, another uses punc 
ings, another plate scrap. Some s 


they have no trouble from hard-sp 


(ing, others have given up the 


that 


use 


steel on account. One has dit 


and 
another melts 10 per cent of steel 


culty in melting the steel, 


a cupola with only one tuyere 

Where the n 
terial can be readily secured, I unde: 
stand that and runners a1 
more readily melted than plate ser: 


latter 


obtains good results. 


steel gates 


The has been rolled and det 
fied, and will be less readily melted 
that Plate 
than The 


the 


account. scrap is_ better 
punchings. 


the 


steel w 
coke 

Pun 
ings may drop melted and partly 

the 
through the spaces between the lu 
That 


will be 


plate 


lie on top of bed of 


is elther melted or burnt. 


melted to the bottom of cup 


of coke. this can readily 


pen apparent to 


the 


anyone 


has watched change and m 


coke bed as melting 


This 


ment in the 


taking place. partially-melt 


steel which has dropped to the 


tom of the cupola is, I believe, 
‘ause Of hard-spotting. 


he bottom of the cupola, 


Once it is 


t 
l 


there is 


heat enough to melt it. It can « 


melted or dissolved by the 


iron running over it 


effect of 
is thus quite possible to produce s] 
of steelinaniron casting if the 
conditions are wrong. It is 
mixtures a cu] 
best, 


as soon as melted, the iron flows 


that for low carbon 


having a receiver is seeing 


from contact with the coke. 


Low Coke Bed. 
Next to a 
low bs d of 


1+ 
SUITS 


|- 
Ola 


bette 


receiver, the cut 


coke will give 


than with a high bed, meas 


from the bottom of the cupola t 


tuyeres It should be remem! 


that melted metal does not be 


hotter by being kept in the ct 
the coke. The |} 
fluidity is obtained only in the m 
short, the 
hotter 
with which it is lying in contact 


with 


. sta + 
contact 


zone In meited met 


1 1 . 
the cupola 1s 


than the 


Whether one wants to alter th¢ 


bon ntents of the iron being me'té 


or does not want to alter it, t 


must be a due recognition of the 
ditions 


prevailing to produce e 
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The 
oxygen of 
after all, a 


effect. 


burning of the 
the air blown in is, 
chemical 


oxygen, 


coke by 
the 
combination of 
with the 
Like almost all 
other chemical combinations, a definite 
quantity of 


carbon and result 


that heat is produced. 


combines with a 
definite quantity of carbon to produce 
complete combustion. If 


oxygen 


there is ex- 
cess of carbon as compared with the 


oxygen blown into the cupola, then 
the excess carbon is present in an 
incandescent condition ready to be 


used and absorbed by the melted iron 
up to the saturation point of carbon 
in iron. On the other hand, if the 
supply of coke is lean, and an excess 
of oxygen is present, this excess of 
oxygen is ready to do active work, 
and does it. If there is no free carbon 
in the form of coke for the oxygen to 
combine with, then it will 
with the carbon contents. 


combine 


Addition of Steel to Iron. 


I shall conclude by referring short- 
ly to the function of steel in affecting 


the carbon contents of the iron of 
which it forms part when melted. The 
carbon in Siemen’s steel will range 


from 0.2 to 0.4 per cent. The other 
elements we neglect for the present as 
not affecting the general result. If 
we mix 10 per cent of this steel to a 
mixture of iron containing 3.5 per cent 
total carbon, the result will be as fol- 
lows: 


Ten Per CENT OF STEEL. 
Total carbon, 
Pounds. per cent. Carbon units. 
900 iron XS oun 
100 steel 0.4 0.4 
1,000 10) 31.9 
Total carbon per cent 3.19 
FirtTEEN Per Cent OF STEEL. 
Total carbon, : 
Pounds. percent. Carbon units. 
850 iron £5 29.75 
150 steel 0.4 0.60 
000 10) 30.35 
Total carbon per cent 3.035 
Twenty Per Cent oF STEEL. 
Total carbon, 
Pounds. per cent. Carbon units. 
R00 iron 3.5 28.0 
200 steel 0.4 0.8 
000 10) 28.8 


Total carbon per cent 2.88 


Forty-Five Per Cent oF STEEL. 
Total carbon, 


Pounds. Carbon units. 


per cent. 
550 iron 3.5 19.25 
450 steel 0.4 1.80 
100 10) 21.05 
Total carbon per cent 2.105 
These figures assume that all the 
steel has been melted, and that the 


irbon has neither been increased nor 
decreased. The author has been as- 
sured that the 45 per cent steel mix- 
re has been melted and cast success- 
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fully. It is obvious that with the pow- 


er gray iron 
to 4.3 


made 


has to absorb carbon up 


per cent, if such mixtures 
with the 
total carbon in the product, then there 
little 


the cupola as possible, consistent 


are 


object of having low 


must be as excess coke used in 
with 


hot melting. 


Conclusions. 


the 
the following deductions: 
[ron 


From foregoing we may make 


may have the percentage of 


carbon lessened by having a greater 


proportion of blast to coke charged. 


That it is possible, by having the 
coke in excess, to soften ‘back and 
enlarge the structure or grain of an 


iron which was of a close grain when 
charged. 

That in the majority of cases it is 
advisable simply to melt the iron, not 
change it in the cupola. 

That many failures and disappoint- 
ments ensue from changes unexpected 
and the 
cupola during melting. 

That it is desirable that each found- 
er should have the 
posal by 


unknown taking place in 


dis- 
the 


means at his 


which he may vary 


amount and pressure of blast. 


Slagging the Cupola 
By W. J. Keep 


Question-—In answering a 
time ago in THE 
advised slagging the cupola. 
not seem to any 
making the slag run and we are of 


question 


some FOUNDRY, you 


We do 


have success in 


the opinion that our cupola is not 
properly constructed. 
Answer. — It is probable that the 


cupola tuyeres are set too low, inas- 


much as cupolas constructed to use 
coal on the bed usually have the 
tuyercs higher than when coke is 
used. When using coke as fuel the 
lower edge of the tuyere openings. 
should not be less than 12 inches 
from the sand bottom, if the iron 


is to be drawn off as rapidly as it is 
melted and the tuyeres should be 
placed higher to conform to _ the 
amount of iron that is to be held in 
the cupola. The slag hole should be 
four inches below the lower edge of 


the tuyere opening, and should be 
about two inches in diameter. The 
space from the sand bottom to the 


bottom of the slag hole will then be 
about six inches. It is 
visable not to have a tuyere 
directly over the slag hole. 
is chilled in front of 
and if a tuyere is located directly 
over the slag hole, the slag will be- 
come thick and sluggish. If a 


ad- 
located 
The slag 
each 


also 


tuyere 


small 








space is left between the tuyeres 
over the slag hole the molten slag 
will not be cooled as it flows toward 


the slag opening. The slag is com- 
posed principally of the ash from the 
coke, the sand from the pig iron and 


the daubing which has been plastered 


on the inside of the cupola. To make 
a fluid slag, charge on the coke 
either a good quality of limestone, 


oyster shells or marble chips, approx- 
imately 20 to 40 pounds for each ton 
of iron melted. 
be broken to 


The limestone should 


the size of an 


egg or 
smaller. The slag hole should be 
left open until the blast is on, when 


it can be closed with damp fire clay. 
After four charges of iron 
have come the slag hole can 
be opened and if the slag does not 
run through the hole it can be again 
closed until sufficient 
lates to cause it to out. Care 
should be exercised to prevent an 
accumulation of slag outside of the 
slag hole, which should be kept open 
after the slag begins to run. When 
the tap hole is closed and the molten 
iron is accumulating, the flow of the 


three or 
down, 


slag 
run 


accumu- 


slag will be heaviest. When the tap 
hole is opened the surface of the 
iron will soon lower and the slag 
will not again flow until it reaches 
the level of the slag opening. Care 
should be exercised to prevent the 


blast from blowing through the slag 
hole and if this occurs it is an indi- 
cation that the hole is too large. In 
addition, mineral wool will be blown 
out of the opening and will collect 
on everything near the cupola. <A 
shell should be allowed to form over 
the flowing slag or a piece of sheet 
iron can be hung just above the 
opening to prevent the blowing of the 
slag. 


Atherium 


Atherium is the name of a new 


white metal of the aluminum-magne- 


sium series, which it is claimed is 
easy to roll, makes sound castings, 
and can be soldered, forged and 
welded. It is also claimed that. it 


does not tarnish nor corrode and will 
withstand the sea water. 
The tensile strength of this alloy is 
stated to be 
inch; 


action of 


41,798 pounds per square 
limit, 33,712 pounds per 
square inch; elongation in two inches, 
17.5 per cent reduction of 
39.1 per cent. [ts specific gravity 
ranges from 2.4 to 2.57. 


elastic 


and area, 


A recent patent for an anti-friction 
metal specifies the following propor- 
tions: Zinc, 82 per cent; copper, 1.7 
per cent; tin, 5.8 per cent; lead, 98 
per cent, and antimony, 0.7 per cent. 


ART AS EXPRESSED IN CAST IRON 


Notable examples of artistic iron castings which 


reflect 


branch of the 


calls into 


HIS particular 
foundry trade 


a set of workmen or a 


being 
more 
appropriate title would be artists, who 
are not generally with in ordi 
These 


wood 


met 
nary foundry practice. include 


designers, modelers, carvers, 
chasers and men specially trained for 
ling the cast iron patterns made from 
the master patterns. Many illustra- 
this branch 


of the foundryman’s art will be found, 


tions in connection with 
and the usage of what is described as 
the “Lost Wax Process” 
THE FouNnpry 1n 


appeared in 
1911. | 
make no apology for using the term 
art in molder 
yet 


February, 


connection with a or 


foundryman. There has been 
no molding machine invented possess- 
ing brains, and these are required in 
‘a very high degree to produce most 
of the examples of art castings shown 
The 
as a rule, 


herewith. 

that 
is simply 
first 


sition 


believes, how- 
the 


employed to 


writer 
ever, wax process 
the 
impression in lead or a compo- 
for the pattern, which 
is chased and is only used to produce 
a mast pattern A master 
that a 
the 


break or 


obtain 
master 
iron pat- 
retained 
can 
should 


tern is sO new pat- 


tern be made if cast iron 
pattern wear 


if a 


out or 
new 
slight 


pattern is required with 


some alterations. 


Fluid Iron. 


Great strength and chemical com- 


position are not such 
the 


manufacture 


important fac- 
employed in the 
but to 
fluid 


fairly 


iron 
of art 
successfully, a 


tors in 
-astings, 
cast very iron 
is required, possessing a 
content. The iron 
fluid to fill all 


mold, leaving a 


high 
silicon must be 
sufficiently the 
the 


true to pattern with a perfectly sharp 


COoOr- 
ners of casting 
and clear impression of all the orna- 
mental the The 
factor pat- 
the 
man 


details of pattern 
the 
and 


would be suc 


most important 


tern is 


after 
made is molder, no 
rule-of-thumb 
cessful in producing the examples of 
artistic 


The 


sess 


herewith 
molder for this 
skill of a 


ful training, 


castings illustrated. 


work must pos- 


very high degree, car¢ 


steady hand and nerves, 
pride in his work, and, above ll, 


brains. 


*Abstract of a 
Glasgow meeting 


men’s Association 


the skill of the artist 


iron 
of Aristotle, 


Cast was known in the time 


350 B. C., and through 
the agency of the Romans the manu- 
facture was 


the 


spread into almost every 
The 


employment of cast iron for domestic 


part of then known world. 


architecture is of a comparatively 
United 
dom it dates from about the sixteenth 
The 


to give a 


early date and in the King- 


century. author does not pro- 


pose history of cast 


would like to 
points 


iron, 
but he touch upon one 
illustrating the 
growth of its manufacture, compared 
with the growth of art and design in 
About 1709 a 

enterprising manufacturers 
make by 


or two 


as 


castings. number of 
tried to 
a system of using pit 
journal 1846, 
the Iron 
mentioned as 
the 
castings 


iron 
coal: In -a issued in 
we find Coalbrookdale 


Works 


ence 


exist- 
Charles I. 


being in 
since time of 
Ornamental first 
1834, 


Was 


were suc- 


made about 


time 


cessfully 
which 


before 
such work 
ered impossible. 
point of 
supplies 


consid- 
artistic 
decoration 
largest number 
of the most 
famous and noted names in the world 
of art. 


From 
internal 
the 

some 


an 
view, 
with 
of examples, and 


us 


These, however, chiefly occur 
in the eighteenth and nineteenth cen- 
turies. Naturally, stove 
prise the largest item of internal dec- 
oration the skill of the 
ornamentation in iron 
displayed to 


grates com- 


on which 


artist and 


cast 
greatest ad- 
The history of the fireplace 
falls into two main divisions, accord- 
ing to the fuel burnt—the wood period 
and the coal period. 


can be 


vantage. 


At first there was 
the hearth in the middle of the room, 
which was followed by the introduc- 
tion of the brazier; then the fireplace 
was removed to the wall, hooded or 
recessed, British or 
French custom or practice prevailed. 


as 


according 


Artistic Stove Grates. 


and Rotherham a 


Sheffield genera- 
tion ago led the world in the produc- 
The 
number of firms producing these has, 
however, largely decreased, the 
district of Falkirk and immediate 

holds the 
Though the 


articles is 


tion of high class stove grates. 


and 


vicinity probably premier 


position today number 


of firms producing these 
than of 


and 


much less 
Sheffield 


yore, one or two 


Rotherham firms. still 


and the 


molder 
By W. F. Bagnall 


artistic 
equal to any that can be produced i 
any part of the world. Sheffield’ 
pre-eminence in the production « 
high class artistic stoves in the nine 


produce high class Stove 


teenth century was due largely to th 
Alfred Stevens, 
whose ultimate triumph in the world 
of art culminated in the an 
well-known Wellington monument i 
Stevens 


designs of the great 
famous 


London. was employed fo: 
years at the Green Lane works of H 
E. Hoole & Co., Sheffield, and 
assisted during a part of the 


by the famous Godfrey Sykes. 


was 
time 


a cast iron 
by Alfred 
Fig. 1. The 


the schem« 


A famous example of 


mantel register, designed 


Stevens, is shown in 


most notable feature in 
of decoration is the prone figure, and 
in the 


leaf 


general scheme, flower and 
ornamentation, conventionally 
treated, are liberally employed. The 
back is cast iron, richly 
ornamented and the plain portion ot 
the back, which in a modern stove 
would be of fire brick, ends in beau 
tifully executed rams’ The 
stove is complete with and 
pan to match, the design for 
which is quite in harmony with the 
rest of the work. 


recessed of 


heads. 
fender 
ash 


Fig. 2 illustrates a handsome speci- 
men of a hall stove and must be con- 
sidered the high water mark of art 
in this direction. The work is finely 
executed, full of details and yet is 
not too highly decorated. 

Another mantel 
ens is shown in Fig. 3. 
for this is practically all 
very elaborate in execution 
only 


Stev- 


design 


register by 
The 
ornament, 
and the 
figure work consists 
the shelf 
faces on 
stove is 


of small 
and 


corner 


heads 
two 


supporting 
masks or 
pillars. This 50% 
inches wide over the front 
and the shelf is 60 x 12% inches. 


the 
the 
inches 
high, 55 


Fig. 4 is a register stove with fe: 


er, ash pan, etc. combined. The 
two figures which form a part of the 
stove are more shown in 


clearly 
Fig. 7. 
In Fig. 5 is shown a 
The 
boy is a fine specimen of art attri)- 
uted to the late Godfrey Sykes, but 
this cannot vouched. The pat- 
terns were purchased at a sale of 


The 


cast iron u 
brella stand. modeling of tlie 


be 


foundry now non-existent. sta 
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is painted in natural colors and is ex- 
ceedingly lifelike. 

A group of castings for exhibition 
The 
most prominent feature is a fine cast- 
entitled 


purposes is shown in Fig. 6. 


ing in the foreground by Bell, 


the “Eagle Slayer”. The samples of 
warden vases call for comment, and 
are the finest and most artistically 
ornamented castings of their kind 


that the writer is able to exhibit. The 
beautiful modeling of the 
female figure forming a reading desk 
for An- 
sculp- 


winged 


lecturn, calls admiration. 
other feature the finely 
tured figure of a child and pedestal, 


or 
is 


TAE FOUNDRY 


the panels in the base are allegorical 


pictures illustrating Sheffield trades 
and the other two, specimens of man- 
ufacture. The whole design is well 


executed and worthy of attention. It 
is the creation of a Sheffield modeler 
who was employed at one time by 
Hoole & Co. It is a credit to Shef- 
field work and art applied to an arti- 
cle not generally distinguished by any 
great measure of artistic treatment. 
Fig. 11 illustrates a Stevens’ design 
for a register stove, fender, etc., com- 
It chaste and elegant in 
design and the fine ornamentation 
on the metal back, of course, would 


bined. is 
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SECTIONAL 

PLAN 
PLATES IN 
adapted in one instance to carry a 
vase and again designed to support a 

lamp post. 

In Fig. 8 is shown a cast iron 
statue, entitled “Horse and Mare”. 


It is the height of perfection of statu- 
ary casting and a beautiful example 
of the sculptor’s art, adapted to pat- 
To say that the animals 
life the best 


ternmaking. 
are true to 
to be given. 

Fig. 9 is a sample of Stevens’ work 
The chief 


is criticism 


as applied to a dog grate. 
feature of ornamentation work in this 
illustration lies in the back and dogs 
fire rests. The dogs are a _ beau- 
tiful exemplification of craftsmanship, 
both from the point of design and as 


or 


an example of the molder’s art and 


are executed in bronze. 

An illustration of a beautifully de- 
signed and decorated lamp post erect- 
ed in the center of the city of Shef- 


field, is shown in Fig. 10. In two of 


Np SECTIONAL ELEVATION OF Mop For CASTING LARGE 
OreN Mops 


be obscured by smoke and soot every 
the an 
artistic the 


was lighted. From 


of 


work is one of genius. 


time fire 


point view, however, 


Melting Brass in Japan 


Brass in Japan is melted in coke 
holes in plumbago crucibles, much 
the same as in other countries. The 
zinc is imported from Europe and 
the supply is so limited that scrap 
zinc imported from China is used in 
the rolling mills for making the 
brass. The mills can manufacture 
rod up to 5 inches in diameter. In 
addition to rods, brass and copper 
tubes, sheet and wire are made. The 


tube mill is a new industry, and only 
It 


machinery and 


one is in operation at present. is 
equipped with British 


has been in operation since 1909. 
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Casting Large Plates in 
Open Molds 


Although the advantages of casting 
flat plates open molds 
quite generally appreciated by foundry- 
men, the open mold method, on account 
of obvious difficulties, is employed onl; 
in comparatively rare instances. Th: 
difficulty has been to produce smooth 
true castings, free from  blow-holes 
and to sufficiently protect the ladle- 
men from the intense heat radiated 
by the large exposed surfaces of hot 
metal. An interesting method of cast- 
ing flat plates in open molds has been 
developed in the foundry of the Pawl- 
ing & Harnischfeger Co., Milwau- 
kee, which obviates the number of 
difficulties that have heretofore sur- 
rounded this class of work. The 
method has been thoroughly tried out 
and all sorts of large flat plates, hav- 
ing one plane surface, are now cast 
successfully in open molds in this 
shop. 

The 


heavy, in are 


accompanying illustration shows 
a part of a mold for the side 
plates of large cast iron flask. 
These plates are 57 inches long, 22 
inches wide, 1% inches thick and 
weigh 315 pounds each. Three round 
holes are cored through the end of 
each plate. The plates are cast in 
groups of from four to six. The gen- 
eral features of the mold are 
in the illustration of the two plates, and 
the advantages of this system are seen 
to be more matters of detail than of 


principle. 


shown 


In making the molds a bed of well- 
riddled, comparatively dry molding 
sand, about 5 or 6 inches thick, is 
spread on the floor, the bed being 
large enough to contain the requisite 
number of plates. The bed having 
been very lightly rammed, the pattern 
is laid on it and worked to a true 
bearing in the sand, care being taken 
to keep it level. Sand is then rammed 


very lightly around the edges, the 
mold is struck off and the pattern 
is drawn. 


As shown in the illustration, a gate 
from 6 to 8 inches wide, is made at 
one end of the mold, large enough 
to serve as a combination gate and 
pouring basin. The gate is flanked 
by bricks which help to hold the sand 
in place. Round, dry sand cores are 
used and are weighted with bricks 
to prevent floating. 


Ramming and Gating. 


The two important features of the 
mold are the ramming and the gate 
The ramming must be just right to 
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insure a successful casting and some 
experience is necessary to 
results. It may be stated, however, 
that the sand must be soft and uni- 
formly rammed all over the mold. 
Hard spots will be sure to produce 
blow-holes in the castings. The sand 
must be several degrees softer than 
in the ordinary mold and rammed so 
that only a slight pressure of the 
finger is required to make a distinct 
impression. This light, careful ram- 
ming is necessary because the sand 
bed itself is depended on to carry 
off the gases and it must be loose 
enough to be self-venting. If the 
bed is properly rammed so the gases 
can easily escape, a clean, true cast- 
ing will result. The gate must be 
wide and clear so the metal will pour 
into the mold fast and sweep rap- 
idly to the farther end, otherwise 
a cold-short casting will result, since 
the loss of heat in the open mold is 
very rapid. <A large gate is also 
necessary so the pouring can be done 
quickly in order to protect the ladle- 
men from the heat. 


produce 


The mold farthest from the cupola 
is poured first, followed by the others 
in succession, finishing with the one 
nearest the cupola, because it is im- 
possible, on account of the radiation, 
to remain close to a freshly poured, 
full mold length of time. A 
geared crane ladle is to be preferred 
in pouring. 


any 


The open mold, which does away 
entirely with flasks and the necessity 
for a cope, reduces the molding labor 
fully 60 per cent. Molding plates in 
a flask requires at least 13 distinct 
operations on each plate, which in the 
open mold method is reduced to five. 
Four open molds for 22 x 57-inch 
flask plates described above are pro- 
duced in two hours by one apprentice 
at a cost of about 30 cents for mold- 
ing labor. 


Rational Analysis of 


Sand* 


Place one gram of the sample in a 
50 c. c. Griffin Jena glass beaker (sam- 
ple should previously have been ground 


to 100 mesh and dried to 100 degrees 





(ent. for one hour). Moisten the 
sample with about 5 c¢. c. water, then 
ld 15¢.c. H2SOs—1.84 specific gravity. 
tir the mixture well, cover with a 
atch glass and digest on the hot 
ate for 12 hours, at a temperature 
|} high enough to make the acid fume. 


*Presented at the Pittsburg 


Foundrymen’s association. 


convention of 
e American 
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Remove the beaker, allow it to cool 
and dilute with 100 c. c. cold water. 
Stir thoroughly, bring to a boil and 


filter through a close filter (S & S No. 
589 Blue Ribbon) well: with 
hot water. Discard the filtrate’ replace 
the paper and 
beaker and 
of 10 per cent 


washing 

residue in the original 
with 100 
NaOH solution for 
30 minutes at boiling temperature. Filter 


digest this time 


c. ¢. 


again through a close filter, washing by 
decantation three times with 1 per 
NaQH solution, the bulk 
of the filter paper and the residue in 


cent leaving 


the beaker. To this add 50 c. c. hot 
1-3 HCI, stir thoroughly, then continue 
the filtration and transfer the contents 
of the beaker to the filter. Wash well 
with hot water until the washings are 
free from chlorides. Burn the residue 


31 
spective weights. Using these two additional 
results, together with the rational analvsis and 
the formula given below, calenlate the ulti 
mate composttion: 

Total silica—The per cent quartz pius 64.74 
per cent feldspar plus 46.51 per cent (clay 


nbstance minus iron oxide). 
T.tal alumina.—-The alumina of the clav_ sub- 
stance plrs 


Total 


substance. 


the aiumina of the felasvar. 


iron oxide.—The iron oxide of the clay 


Total 


Le} ‘ 
alkali.—16.9 pet 


Rotary Sand Sifter 


The rotary sand sifter shown in the 
accompanying illustration, built by the 
Mfg. Co., Freeport, IIL, 
sists of two wire mesh cylinders, each 


Arcade con- 


30 inches long, the inner cylinder be- 

















PORTABLE, ROTARY SAND SIFTER 


wet in a weighed platinum crucible and 


ignite to constant weight. The weight 
obtained is the weight of the quartz 
plus feldspar. This weight subtracted 
from one gram gives the weight of 


clay substance in the sample. 

Fuse this quartz plus feldspar residue 
with five times its weight of NazCOs in 
the platinum crucible and determine the 


alumina present. This is the alumina 
of the feldspar. Calculate the weight 
of the feldspar, subtract it from the 
weight of the quartz plus feldspar, and 
obtain the weight of the quartz— 
Feldspar Ate Os, K2O, 6 SiO« — 18.34 


per cent AteOs 


1To obtain 
of the sand, 
containing 


the 
instead 


approximate ultimate analysis 
filtrate 


solution of the 


of discarding this 


sulphuric acid 


the 


the 


ir 7. q al 4 ™ . 
iron and alumina of oxi- 


substance, 
the 
ammonia and ‘determine 


clay 


dize it with bromine, precipitate iron and 


alumina with their re- 


and the 
outer cylinder, 24 inches in diameter. 
By means of a series of rollers and 
lugs, the are jolted four 
times during each revolution, thereby 


ing 14 inches in diameter 


cylinders 


breaking the lumps and preventing the 
sand from clogging the wire mesh and 
the sand consequently passes through 
the sieve as fast as it can be shoveled 
into the inner cylinder. The 
tilted to off stones, iron and 
other foreign particles which fall into 
a chute and are discharged from the 
front of the machine. The sifter is 
portable, being mounted on two wheels 
and a handle is provided for moving 
the device from floor to floor. The 
frame is rigidly constructed of steel 
angles and the cylinders are operated 
by a compressed air motor, but they 
can be driven by an electric motor or 
the machine can be furnished with 
pulley for belt power. 


sieve is 
carry 








CONVENTION OF BRITISH FOUNDRYMEN 


Report of the proceedings of the annual meeting 


held at Glasgow and discussions of the papers read 


JR THE second time in its his 


Ir British | 


nual 


tory the oundrymen’s 


lield 


Scotland, 


Association this veal iis an 


convention at Glasgow, 
the proceedings occupying three days, 
\ug. 8 The 


made under the happiest auspices and 


commencing second visit 


Wade 


the occasion served as a useful compari 


son between the present day of prosper 


ity of the organizaticn and the small 
beginning of the association, when in 
its exist 


i905, in tie sccond year ot 


ence. the foundrvmen met in this city. 


At that time there were about 100 
members enrolled, but on this occa 
sion a total membership of 674 was 
reported and the JBritishers are dis- 
tinctly proud of the fact that their 
strength now exceeds that of the 


American Foundrymen’s Association 


The visit made at the urgent in 


Was 


vitation of the Glasgow section, which 
has membership of about 20K). 

\s an engineering center Glasgow 
has no superior in Great Britain and 
owing to the great activity of the 
menufacturing plants in this district, 
the locel members were, fer the most 
part, too busy to attend the profes 
sional sessions, although they mus 
tered in great streneth at the big re 
ception held at the council house on 
\Wednesd evening. Aug. 9 

Opening Session. 

The opening session was held on 
Tuesday morning and in the abset 
of the lord prov Paillie Russ 
offered a municipal welcome to th 
sociation. Mr. Macdonald endorse 
he we! ( 1) behalf of th ver! 
Vi of tl Techni College wl 
state t the or h th ssoci 
tion had been coincident ith that « 
the coll inasin | the I 
meeting of a techm body in. that 
building was that of t Lsriti Four 
drymen’s Association in 1905 I ailia 
J. King, president of the Scotti 
branch the British Foundrymen’s 
\esi tion, acknowledged the cordial 
ty of the welcome and congratulate 


the members” con 


1 


Englishman as the head of the ass: 


ciation in the person of 


muir. Mr. Longmuir in reply, ht 


morously described himself as “one 
the Scetchmen who had left his« 
try for {1s country’s good.” Phis 


. re | } ] } relimin “10 ] 
concluded the preliminaries and 


Prof. Turner, 


and 


were read from 
R. Masen, C. Finch 
letters 


be sent to the two last named gentle- 


( v1es 
others, and 


sympathetic were directed to 


men, who were absent through illness. 


Report of the Council. 


In its annual report the council of 


the British Foundrymen’s’  Associa- 
tion recommended a prize scheme for 
the best papers presented at the 
branch meetings. It was suggested 
that the prize consist of a framed 


diploma, suitably inscribed, 


be allotted to 


one to 


each branch, to be 























member or associate 


the 
member giving the best paper at the 
The 


mittee will consist of the president of 


awarded to 


annual meeting awards com- 
each branch and the literary commit- 
the the 
The council has also in contemplation 
the best the 


award to be applicable to 


tee of council of association. 


an award for 


this 


paper of 
year, 


the association as a whole and which 


will carry with it high distinction and 


honor to the recipient in the foundry 


world During the year Geo. Hail- 
stone, secretary of the Birmingham 


branch, has been awarded a Carnegie 


research scholarship of a value of 


$500 and he is now investigating 


contraction in iron. T. 


Swinden 


liquid cast 


been awarded a further 


$150 as. a 


has 


grant of Carnegie research 


By J. Horton, Staff Correspondent 


scholar and is continuing his work 


on molybdenum steels. 

The membership of the association 
was largely increased during the year, 
674 now being enrolled as compared 
with a total of 571 at the last annual 
The total revenue for the 
year amounted to £335 8s 2d, while 
the expenditure was £285 9s _ 10d, 
leaving a balance of £49 18s 4d. The 
total balance in hand amounts to £102 
84d. 


meeting. 


Election of Officers. 


Officers for the ensuing year were 


elected as follows: President, Percy 


senior vice 
Cardiff; 


Gimson, 


Longmuir; president, C 


Jones, junior vice president, 
S. oN and J. HM. 
Allbut, secretary. The following ccun 
cil members were also elected: W. F. 
Bagnall, Sheffield; J. Ellis, Southamp 
toe. Hatl 
H. Jewson, East 
Norfolk; R. W. 

A. 
M. Riddet!, Glasgow, and T. 
Sheffield. 


Leicester, 


Hieggie, Birmingham; S. 
stone, Birmingham; 
Dereham, Kenyon, 
Derby; 


Swinden, 


Accrington; Pemberton, 


Presidential Address. 


addiess delivered by Percy 


Longmuir is in part as follows: 


In the foundry world many papers 


are written, but very little definit 
study ts published. The field fer 
work is large and work, not writing 


only, is wanted. The expression ot 
mere opinion, unsupported by facts or 
observations, is too prevalent and it 
is the duty of earnest students to en- 
courage the publication only of that 


which carries the impress of work 
Gone, or of observations carefull) 
made. As a technical asscciation, we, 


of course, belong to the class which 
devotes itself to the acquirement o 
knowledge. 


This association covers one of the 
least trodden fields of metallurgic 
activity and while much has been 
written, very little actual work ha: 


been accomplished. As an associatio 

of active workers we expect every men 

ber to continue his quota of soli 

work and to give others the benefit 

his observations when pioneering work 
has been done. It is the duty of each 
member of this association to apply 
himself to the development of foun- 
dry thought and real foundry prog- 
ress. The days of the spectator have 
gone, and, gentlemen, it rests with you 
to show that the inside man has more 
than a passing interest in the game 
It is one that is worth playing and 
further is worth every possible effort, 
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the 


vance 
which 


In 


the 


regard 
nd 
possibilities 
methods 
direction there is 


it must he play 
of the art 
embraces 
to 
alloys 


of 


steel 


materi 
Wwo 


and 


ed 


squarely 
sole object of promoting the ad- 
founding 
metallurgical 
brass, bronze, iron, 
and 
connected 


] 






with 


metals 
aspect 
steel 


includes great 
with molding 
als. In another 


rk to 


be 


done 


in 


way of cost svstems, estimatinz 
and management. The arts of man- 
agement, actual cost accounting and 
intelligent selling, demand the appli 
cation of much serious work whil 
the metallurgical possibilities of pro- 
duction and after treatment are prac- 


tically 


boundless. 


Cast Irens for Foundry Purposes. 


I 


dry 
her 
Chis 
foundry 
“rowing 
suitable 


paper 
per, 


Pilkington 
entitled “Cast 
Purposes,” 
ewith 

paper 
irons, but 
demand 


Terbert 


for 


dc es not 


followed 


Irons 


which is given in 


dea 


will ce 
strong pis 
for cylinders, rolls and other 


1 with 


with 


for Four 


msider t! 
ire 


high class work which require a clos 


L 
1 


part 


soft 


le 
‘I 


Cc, 


dense and strong pig iron of a high 
tensile strength. To a large extent 
this demand has been met by the 
manufacturers of . what might be 


be 


< 


rmed 
‘n remelted 
materials 


art ficial 
and 


used for t 


refined. 


his 


pig iron, which has 


The stock 


purpose co1 


sist of scrap, ingot molds, rolls, ete 


mixed 


with a 


pig iron to which ferr: 
marganese or spicgeleisen muy be 
idded These are manipulated’ to 
proditce certain supposed ideal 
‘Composition of irom and a large 
“mount of this iren is imported. The 
riter ventures the opinion that the 


‘on resulting from these mixed prod 
are burned, is in 


ts, many ot 


which 














sense a 
he natural pig irons wv hich 
nerly more plentiful than 


Th 


= 1. GI 


se artificial iro 


er, homogeneous, 


+171 
Itt 


materials which d 
homogeneous 


YT 
ti 


MSON, 


. OF 


is are 
being 


o not 


mass, 


rHE B. F. 


satisfactory substitute 1 


I" 


vere 10! 


AT present 


rarely, 


compose 


readily mi 


OWwINne 


their widely difteriug composifions at 
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Those who use such ir and who 
de not empley a chemist should look 
closely into the carbon conditions that 
obtain, by the aid of a consulting 


ns 


1 
i 


chemist. The writer is of the opin- 
ion that it has again become neces- 
sary to produce iron made naturally 
from ‘ron ores which will fulfill the 
conditions demanded by 


modern 


foundry practice and which are iree 
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SECRETARY OF THE B. F. A. 
‘rom oxygen, homegenecus and of 
-onsicerable strength. Among me- 
chanical tests the tensile test should 
only be relied upon, as the transverse 
test is unmechanical and unreliable. 
There are ne straight transverse bars 
and. in addition, they are not ma- 


chined. l‘urthermore, the cliaracter- 


istics of the iron are in no way prop- 
erly defined, even if the bar were 
mechanically accurate. These irons 
must be judged by the accurately ma- 
chined and easily measured tensiie 


bar tests 


chemical or 


and these 


test 
“company 


must always 
microscopic 


investigation, so far as any work of 
research in castings or pte iron 1s 
concern: cd 

Sulphur. 

One of the peculiar features inves- 
tivated in the s ile or stron N12 iron 
is the demand made by many foun- 
dry menagers for low sulohur, which 
can be readily understood in the case 
of soft iron, 1t which, 1 strone, 

ugh iron hould be comparatively 
high Many of the best cold blast 
pig iroms contain 0.10 per cent sulphur 


t 
and un to this amount the 


the sulphur is to close the grain 41 
the iron. The impression that it pro 
duces wnsoundness does not hald in 
this class of iron, which has 2 tensil 
strenoth of from 3? NON toy 36.00 
rounds per square inch 
Cold and Hot Blast Iron. 

Sourdness is, of course, of im 
yortance in sucn n iron ‘in~ whic! 
the silicon must be lov S rule not 

‘eeding 1 per cent the ver, 
strongest iren Plysidity nd sound 
ness are ered | 1.5 U.0 pe 


effect of 





cent cf phosphorus and 
per cent of manganese 
quently is as high as 1 per 
effect of this is to produce a high 
combined carben. In this connection 
it may be pointed out, that the 


it least 
which 


F 
cent. The 


rC- 


asseT- 
tion frequently made that the use of 
cold blast in making such iron has 
some peculiar effect upon the iron it- 
self, 1s erroneous. If the silicon is cf 


the ccrrect percentage it makes no 
cifference whether the iron is m 
with hot blast. It is within 
the expericnce of all blast furnacemen 
at bot blest furnaces that the blast 
temperature, at times, must be 
ered to keep down the silicon 
ii H tl 


on, ie furnace 


cold or 


, 
liOW 
in the 
itself is 


yecatise too 


net or on account of an ccidental 
shortage of lime in the siag. 

The following analyses, typical of 
many irons, indicate that it is pos 


sible to obtain low silicon in hot 
blast iron as in cold blast iron: Cold 


blast iron—Silicon, 1.02 per cent; sul 


as 


phur, 0.68 per cent: phosphorus, 0.4 
per cent, and manganese 0.89 per cent 
Hot blast iron—Silicon, 0.75 percent 
sulphur, 0.08 per cent; phesohorus 


0.60 ner cent, and manganese, 0.78 per 


cent. These irons were made from 
practically similar materials. The 
terms hardness and softness have fre 
quently given the writer much troub 
le in connection with foundry pig 
iron and he is in agreement with Prot. 
Turner’s remarks on_ the subject 
which follow “lfard cast iron 1s 
prittle, and is dencient alike in crush 
ing. transverse and tensile strength 
and seldom produces smooth castings 
With mretal which is a little less hard 
the meximum erushing strength then 
is ( htaine d \ hile OT! ren levine it 1 

















ofter or. as 
call 1, 
mum transvers 
With © slizhth) 
| 


‘moderately hard,’ the 


aghest tensil tests are 
There is a somewhat prevalent ide 
among founders that if considerable 


streneth is required, 
1 employed ey 


a hard iron” 
this is 


1 ct ubtl ss 


o>) 
ada 


true in connection with crushing and 
transverse tests, but certainly not for 
tensile tests. e 

It can be shown that phosphorus 
up to 0.75 per cent does not attect 
the strength of this iron, but mate- 
rially improves its soundness. It 1s 
advisable to do as little mixing in the 
cupola as is possible and to use a pig 
iron directly designed for the castings 
required. This, of course, is an ideal 
way of working, which in many foun- 
dries would be impossible, but for 
very great strength and soundness in 
the castings it is undoubtedly the best 
way. 

F. J. Cook, in opening the discus 
sion, said that there was undoubtedly 
a big demand for the special pig iron 
referred to by Mr. Pilkington and he 
expressed the hope that furnace oper- 
ators would make an iron that could 
compete with refined iron. In regard 
to sulphur he said that this element 
is frequently wrongly blamed for de- 
fects in material. One point that 
must be remembered is that high sul- 
phur iron must be melted and cast 
very hot. In regard to silicon he ad- 
vised that if it does not exceed 1.25 
per cent, iron of high strength could 
be obtained. The carbon content he 
considered the most important ele- 
ment and he believes that the nearer 
it is to 3 per cent the better would be 
tne results. If the phosphorus were 
limited to 1 per cent and if the silicon 
were within 114 per cent, the benefit 
obtained through fluidity and homo- 
geneity would counterbalance’ any 
weakening ot the metal. He also em- 
phasized the importance of physical 
conditions which would produce a to- 
tally different result, even with metals 
of the same chemical content. 

James Horne said that he usually 
mixes the metal in the cupola while 
additions are made to the molten 
metal in the ladle. The results from 
this practice have been exceedingly 
satisfactory. At his works from 20 
to 50 tons of iron are melted daily in 
One cupola and by making additions 
in the ladle, hot blast iron can be 
used for special products and a con- 


siderable saving is thereby effected 


E. Adamson, Sheffield, discussed the 
growing practice of mixing steel with 
iron and he did not approve of this, 
as it frequently results in a lack of 
homogeneity. He did not agree with 
what was said about the value of the 
tensile test bar as against the trans- 
verse test bar, and as to sulphur he 
stated that one of the strongest irons 
ever made was iron, a 
Swedish product, the sulphur content 
of which averaged from 0.14 to 0.16 
per cent. He agreed with what was 
said in regard to the soundness or un- 
soundness of iron which was not nec- 


Finspong 
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essarily dependent on the’ sulphur 
content, and he was also of the opin- 
ion that hard iron did not give the 
highest tensile strength. 

Mr. Caddick, Bradford, said he was 
glad Mr. Pilkington was trying to pro- 
obviate the 


vide special irons to 


necessity of remelting. As to sulphur, 
he said the difficulties were more prob- 
ably due to the sulphur from the coke 
than from the iron. In reply, Mr. 
Pilkington said that he did not regard 
the cupola as a mixer in any way. 
Carbon in Cast Iron. 

Carbon in cast iron was the subject 
of a paper read by R. Buchanan, which 
is published elsewhere in this issue. 
In the discussion, J. Horne said that 
he doubted whether iron absorbed 
carbon from the coke. He was in- 
clined to the belief that it was ab- 
sorbed while in a gaseous condition, 
probably from carbon oxide. In the 
foundry with which he is connected, 
steel has been used with satisfactory 
results and in addition the cost of the 
product has been reduced. No trouble 
is experienced from the non-melting 
of the steel or the appearance of hard 
spots on the castings, while the metal 
is easier to machine than close-grained 
cast iron. Trouble, however, is fre- 
experienced in melting the 
steel, the melting point of which is so 
much higher than that of iron. He 
was of the opinion that the appearance 
of unmelted steel and hard spots in 
the casting were due to the mode of 


quently 


charging, particularly when the steel 
scrap is placed on the bed of coke and 
the charge of pig iron on top of this. 
In his foundry it is the practice to 
charge the pig iron on the coke, fol- 
lowing it by the scrap with the steel 
The coke consumption, when 
using steel in the mixture, is slightly 
He did not believe that the 
carbon content was altered by the ad- 
dition of steel, but he was of the 
opinion that it reduced the tempera- 
ture of the freezing point so that the 
iron would freeze more quickly. 


on top. 


increased. 


Warping of Castings. 

“Warping in Castings of Channel 
Section”, was the subject of a paper 
presented by R. R. McGowan, which 
is briefly as follows: 

If two square iron bars, one one- 
half and the other three inches in 
section and each 36 inches long, are 
cast at the same time and under the 
same conditions, it will be found that 
the smaller bar, when cool, will be 
shorter than the heavy bar, because 
its small section permits it to cool 
more uniformly. This variation is 
due to contraction and shrinkage. In 
the heavy casting the outer surfaces 
of the metal cool first, but cannot con- 
tract to the full extent on account of 
the resistance of the metal in the 
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center of the casting, which is still in 


liquid form. A_ contest of forces 
takes place which ultimately results 
in the outer surfaces relinquishing 
some of their natural contraction, 


and, therefore, solidify in a state 
that might be considered as stretched. 
The metal in the center of the cast- 
ing then commences to set and en- 
deavors to contract, but is prevented 
by the outer stretched surfaces, and 
finally sets, also in a stretched condi- 
tion. In a bar of light section this 
variation in the temperature of the 
casting, causing the double pulling 
action, does not occur, as the whole 
casting cools at the same rate, and, 
therefore, allows the lighter casting 
to contract to its full extent. In the 
case of a flat plate, the edges are the 
first to cool and the center cools at 
a later stage. For this reason it is 
difficult to cast a flat plate. In the 
case of an H-section the edges on the 
top and bottom of the sides cool 
first, while the web across the center 
does not cool until later, but as the 
part to cool last was equidistant from 
the parts which cooled first, the forces 
counteract each other, and a straight 
casting is the result. But in the case 
of a channel section of rectangular 
form, the forces are unbalanced, and 
the result is a warped casting as there 
is nothing in the channel section to 
prevent the back, which in the H-sec- 
tion is a web, from contracting to its 
full extent. Therefore, the total length 
of the back is less than that of the 
edges, with the result that from a 
straight pattern a warped casting is 
obtained. The remedy is to have the 
pattern bentininan opposite direction 
in order that the casting may warp 
straight. 


In the discussion of this paper, C 
Heggie said that the problem involved 
was the time taken in cooling the 
castings. He pointed out that W. J 
Keep in some of his experiences not 
only found contraction, but some ex- 
pansion. H. Sherburne agreed with 
Mr. Heggie in that an equal rate of 
cooling in castings would produce the 
same amount of contraction. He char- 
acterized as absurd any effort to dis- 
tinguish between shrinkage and con- 
traction. The patternmaker and de- 
signer, he added, could do very little 
to prevent warping, nor could they 
prevent two edges of iron castings 
from pulling against each other. Cam 
bering the pattern, he believed, was 
only a makeshift, and if the center of 
the casting could be chilled at the 
same rate as the outer edge, the cast 
ing would remain straight. Mr. Buch 
anan, Birmingham, said that he thought 
the warping of castings was largely 
due to expansion and not contraction 
The two edges cooled first and h: 
pointed out that Prof. Turner had 
shown that the casting at a given 
point in its cooling was actually long 
er than the pattern. 

Wednesday Morning. 


The meeting Wednesday morning 
was well attended, and two papers 
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untitled “The Crystallization of Cast 
by C. A. Desch, and “Metallo- 
raphy as an Aid to the Iron Foun- 
er,” by S. G. Primrose, were read by 
ie authors, to permit the two to be 
intly In his paper on 
ystallization of metal, Cecil H. Desch 
pared the metals 

the freezing of water or the crys- 
illization of salt. 


” 
ron, 


discussed. 


solidification of 
This paper, in part, 
llows: 

Most of the information regarding 
the crystallization of metals has been 
btained by the use of the microscope. 
Common salt crystallizes in cubes, and 
when a small cube is formed, it grows 


by the addition of more salt to each 
of its sides. The crystallization ot 
snow flakes proceeds differently, as 


the particles of ice grow in the form 
of a star, usually with six branches. 
These branches extend from a com- 
mon center, and as they become long- 
er they throw out shorter branches on 
each side, but always maintain a 
symmetrical form. The result is that 
instead of a cube, an_ elaborately 
branched skeleton is produced. The 
crystallization of metals proceeds 
along this line, but instead of being 
symmetrical, the crystals are often 
distorted and one-sided. The crystal- 
lization starts at a number of points, 
and if each skeleton grew equally in 
all directions, the solid metal would 
be made up of a number of small, 
solid masses, all similar in form. This 
regularity is disturbed because the 
metal does not cool at all points at 
uniform rate. In an ordinary casting 
the metal next to the surface of the 
mold cools first, so that the first crys- 
tal centers are formed there, but they 
can only grow inwardly and the skele- 
tons formed are always elongated in 
that direction. First, a long rod or 
central rib is thrown out from the 
cooling surface into the mass of the 
liquid metal, then this rod gives off 
side branches and these again branch, 
until a very complicated skeleton is 
formed. As the solidification proceeds 
the spaces between the branches of 
the skeleton become gradually filled 
up and the structure apparently dis- 
appears. 
Occasionally it may happen that all 
liquid metal is used before the 
flling-up process is complete, and 
then the trunk and branches of the 
structure appear in their original form. 
This happens when considerable piping 
occurs, and beautifully formed fir tree 
crystals of steel have been found in 
the pipes of large steel ingots, the 
shrinkage of the metal, while cooling, 
having left the crystal skeletons pro- 
jecting into the shrink cavity to a 
distance of a foot or more. Similar 
tystals on a smaller scale are com- 
mon in the piped heads of castings of 
Many metals. 


+} 
tne 


Microscopic Examination of Metals. 


\Vhen the structure of the metal is 
tevealed by microscopic examination the 

surface after being polished is 
ttched by an acid, which attacks it 
unequally because of the difference in 
composition between the parts of the 
metal that first solidified and those 
that solidified last. This latter metal 
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dissolves away and the fir tree struci- 
ure of the crystals stands out very 
conspicuous, the base of the trunk be- 
ing in contact w.th the mold, while 
the trunk itself is directed inwardly 
towards the center. We find, also, 
that the growth o1 each tree 1s lim- 
ited by that of its neighbors. When 
the growing branch ot one skeleton 


meets the branch otf another skeleton, 
it ceases to grow, and a_ boundary, 
more or less irregular, is produced. 
his boundary is evidently the weak- 
est place in the mass of metal and the 
strength of the metal will depend 
largely upon the direction it takes. If 
the branches of neighboring skeletons 
interlock, the boundary has a broken 
form, which the adhesion of 
the crystals, but if the adjoining crys- 
tals all lie in the same direction, so 
that the boundaries between them are 
nearly straight, the metal breaks along 
lines 
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these as soon as it is strained. 
lt is for this reason that square cor- 
ners are avoided in hollow castings. 


Growth of Crystals in Castings. 

The crystals grow chiefly at right 
angles to the surfaces of castings, and 
where, as at a corner, two sets of 
crystals meet, a sharp boundary, which 


is almost a straight line, is formed, 
and the casting easily breaks along 
that line. If the corner is rounded 
instead of being sharp, there is a 
gradual change of direction of the 
crystal skeletons, and such lines of 
weakness are avoided. In chill cast- 
ings, crystallization takes place from 
a greater number of centers and pro- 


ceeds so rapidly that there is not suf- 
ficient time for the long skeletons to 
be formed; hence, the crystals in such 
castings are smaller, and their bound- 
aries more irregularly arranged, than 


in castings that have been cooled 
slowly. In the case of brass contain- 
ing certain impurities, such as_ lead, 


these remain liquid until everything else 
has solidified and form isolated masses 
between the crystals. The strength of 
the casting depends, in a large meas- 
ure, on the arrangement of these 
masses. 


Effects of Lead and Bismuth. 


Lead in brass collects in little glob- 
ules, which do not materially weaken 
the metal if present only in small 
quantity, while bismuth forms thin, 
highly brittle films between the crys- 
tals, preventing them from adhering 
to one another. For this reason bis- 
muth is a far more dangerous impur- 


ity in brass than lead. Besides such 
casual impurities, many alloys and 
most irons contain constituents which 


normally remain fluid after the greater 
part of the mass has solidified, and 
this part that remains liquid longest 
is known as the eutectic. In an iron 
containing 1 per cent of phosphorus, 
the greater part of the latter re- 
mains in the eutectic, and appears in 
the form of brilliantly white patches 
when the metal is cut. These consist 
chiefly of phosphide of iron lying be- 
tween the crystals of iron. This phos- 
phide is hard and brittle, and con- 
tributes to the brittleness of the iron. 

Metallography. 

John S. G. Primrose 

paper entitled 


presented a 
“Metallography as 


an 
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Aid to the Iron Founder”, which is in 
part as follows: 


One of the most useful and scien- 
tific principles applied to foundry work 
is the investigation of failures, and 
while a trained chemist is in many 
cases found to be of great service 
in this respect, he is not, as a rule, 
able to do more than indicate the per- 
centage of certain elements in the 
metal. He is not in position to say 
in what way they are arranged or 
combined in the casting, neither can 
he state the treatment to which the 
metal has been subjected, except in 
rare instances. It is of great import- 
ance to determine the internal struc- 
ture of cast metal, and microscopical 
investigation is a useful aid in de- 
termining the cause of serious irreg- 
ularities. Metallography, however, has 
certain limitations and can never be 
made to replace chemical analysis, 
to which it is a serviceable adjunct 
by locating constituents which the an- 
alysis only detects. - 


Preparation of the Samples. 


Care must be taken in the selection 
and preparation of the sample for 
microscopical investigation, particu- 
larly in the case of the failure of a 
casting. The fractured part should 
be preserved free from dirt and rust, 
and sections should be cut from the 
metal, not only at the face, but at a 
short distance from the fracture, for 
the sake of comparison. The samples 
should be polished and should be as 
free from scratches as possible. It 
is best to first examine the sample 
with the light falling obliquely upon 
it, to detect the presence of any 
serious scratches. The examination 
is then continued by direct illumina- 
tion. The preliminary view of the 
metal after what is known as the 
polish attack is most serviceable in 
the examination of cast iron. The 
specimen is then etched, usually with 
a dilute solution of nitric acid in alco- 
hol. This is done to develop the 
structure or to show the different 
constituents more clearly, and it is 
especially valuable in showing the 
arrangement of the combined carbon 
in -cast iron and also for locating 
the sulphide and phosphide combina- 
tions. Instead of etching, very fine 
color effects are observed on gently 
heating the polished specimen, when 
the phosphoric portions become dif- 
ferently tinted by oxidation. 


Cause of Trouble Shown by Micro- 


graphy. 
_Numerous examples of the applica- 
tion of micrography to metal that 


had shown serious defects have come 
under the writer’s notice, and indicate 


how easily a little experience in 
comparing good and bad structures 
gives the clue to the cause of the 


trouble. In one case a heavy casting 
failed in service, although the test bar 
of the metal had given quite satisfac- 
tory results. A comparison of the 
micrographs of samples of the casting 
and the test bar clearly demonstrated 


that the cause was due to the use 
of a too rich mixture of iron, since 
the high silicon present had been able, 
during the slow cooling, to eject a 
large proportion of the carbon as 
graphite. This constituent had sep- 
arated out into very weak and much 
elongated straight, black flakes, and 
thus the phosphide of iron eutectic 














portions had been split up into segre 


gations, or little detached patches 
showing like islets throughout the 
mass. The structure of the test bar 


was quite different and it was obvious 
that a wrong quality of metal had 
been used for the casting. 


Strengthening Effect of Aluminum. 


It is not always possible to hasten 
the cooling of a large mass of Cast 
iron sufficiently to prevent the silicon 


from softening it dangerously by 
precipitating the greater part of the 
carbon into the graphitic form, but 


it is often feasible to do so by chem: 
ical means, as by the ad¢ition of a 
small amount of aluminum powder 
or ferro alloy to the ladle The effect 
of such additions to close up the 
grain of the metal in a remarkable 
way, as shown by photo-micrographs, 
and for this purpose about one ounce 
of aluminum is. sufficient for 200 
pounds of metal in the ladle. Two 
test bars were cast from a ladle of 
iron at the same temperature, the 
metal being treated with aluminum 
after the first bar was cast, and photo 
micrographs were made of samples 
of the bars for comparison The 
aluminum-treated bar showed a much 
finer grain, and it was easily possi- 
ble to forecast from the micro-struc- 
ture which was the stronger material, 
and when tested, the aluminum-treat- 
ed bar showed a transverse strength 


is 


of 3,800 pounds, as against 2,688 
pounds for the untreated bar, while 
the deflection was raised from 0.12 
inch to 0.16 inch, and the _ tensile 
strength was also considerably aug 
mented. When a casting is to be ma- 


chined, the iron should be low in sul- 


phur and not too high in phosphorus 


Both these elements form compounds 
with iron which are very hard and 
brittle, and having lower’ melting 
points than the metal, they collect 
into balls or irregular masses, which, 
as they solidify last, are called eutec 
tics 


Formation of Shot by Iron Phosphide. 


Iron phosphide is more often en 
countered, and separates persistently 
as shot and globules, which are either 
firmly embedded in the metal, or are 
apparently extruded from the sur 
rounding mass into some gas cavity 
near the center of the casting. They 


are exceedingly hard, and readily spoil 


the tools while the casting is being 
turned in the lathe, and they may 
also break away under the action of 
the tool, leaving a cavity or pit hole 
which is often a serious defect. Judg 
ing from the extreme hardness of 
these shot, it is often assumed that 
they are due to chilled metal, either 
caused by poor pouring or a= slight 
sputtering in the gate when not prop 
erly constructed with a well at. the 
bottom, but?’ the writer has und 
from) microscopical’ examination of a 
large number of instances, that the 
fault is almost always due to phos 
phide segregations, even in gray iron 
mixtures It is not necessary for 
the whole globule to be of highly 
phosphoric iron to obtain a segregate 
since in a number of istancs i! 
which the globule was almo de 
tached from the sides of the ivity 
only the skin of both shot and_ pit 
showed the phosphide eutecti It 


would, 
when 


therefore, appear probable that 
phosphoric 


hot metal slowly 
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cools, aggregates of the phosphide 
may form films around small por- 
tions of the metal which is thus en- 
closed as a bubble, and although the 
metal inside of the bubble may be 
of nearly the same composition as that 
which surrounds it, the separating 
film of phosphide alters its structure 
considerably, even to the extent of 
leaving it as a hard white spot. The 
shrinkage of such globule being great- 
er than that of the surrounding gray 
metal, it is capable of forming a 
cavity, the envelope of which was orig- 
mally the separating film. It is hardly 
possible that all globules are formed 
in this way, as the process may be 
reversed, and into the already formed 
cavity, phosphide or phosphide 
eutectic iron may be intruded. The 
difficulty is most readily removed by 
the use of a less phosphoric mixture 
of irons, although by stirring the metal 
in the ladle before pouring a casting 
of heavy section, and by pouring as 
cool as possible, the trouble can often 


JAS 


be remedied 

The sulphur present in the iron 
is rendered almost harmless by the 
manganese in the metal The man- 


ganese is usually present in sufficient 
quantity to form sulphide of mangan- 
ese, and this either rises into the 
slag, or, if entrapped in the metal, 
distributes itself fairly uniformly in 
little cubical or rectangular patches. 
Only one globule of iron sulphide 
has come under the writer’s notice 
and its structure was quite different 
from the phosphide formation. Most 
of the blow-holes met with de- 
fective castings are due to some 
defect in molding either from im 
perfect venting, or the incomplete 
drying of molds and cores, which gen- 


in 


erate steam. It is not usually neces- 
sary to use the microscope to de- 
termine the cause of blow-holes, but 


the extreme value of metallographic 
examination of defective castings 
should be more widely appreciated. 
Discvssicn of Metellography and 
Crystallizaticn 
he 


purposes 
pur] 


aid that under- 


lectric: l 


) 


1 
idded to cast 


electri al 


the result of two different ae 


tie believed that the clobuvle was ex 
the ec 
the 
ance into the blow-hole In regard 
i W. 
ould 


truded into vity 


moved along line of least 


to shot in castings, 


that these be traced to 


carel« S sly, cau 


| Wr eer, ee { 
Idition « I d the bottom o 
the mold may cause this trouble | 
Horn believed that th existence <¢ 
not castings | s due entirely 
the rditi 1 the 1) ld 1 tin 
temperature « the metal when 
casting 1s poured. In regard to sul 
7 . 1 P . ' } ° } 
puur he agreed with various speak 
ets 


and said that he had worked with 


steel mixtures and 


frequently had sul 
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phur as high as 0.14 to 0.16 per c 
This high of 


not harden the castings to any exte: 


percentage sulphur 


and, furthermore, no trouble was 
perienced from blow-holes. 
H. Jewson said that he had ex; 


rienced considerable trouble with sh 


in castings and he found hard spot 
in castings which destroved all of tl 
drills in the machine shop. This di 
ficulty was experienced when usi 
aimost pure Scotch iron, but whe 
the percentage of scrap in the mi 
ture was increased the hard spots 
the castings disappeared entirely. 

In regard to the effect of alumi 
cn cast iron, J. S. G. Primros: 


that it is sim‘lar to that of silicon, 


when used in small’ quantities it. 

pears to hasten the rate of cooli: 
in regard to phosphorus he said tl 
it sheuld be remembered thar tl 
element is in iron, not in the for 
ef phosphorus but as phosphide. 1 


melting point of phosphorus is | 


than cast iron ard it will melt m 
rapidly than the iron and will re: 
arste? from it unless the metal 


vigorously stirred, 
Heat Treatment of Steel Castings 


The “The 


Treatment Castings” 


following paper on 
Steel 
presented by Prof. A. Campion, o 
and West Scotland Tech 


of 


Glasgow 
college: 
The 


asked by 


writer has so 


frequently 
steel founders and others 


terested in castings of steel, su 
questions as “What is the best t 
perature to anneal: steel casting: 
“What is the best form of furna 
etc., that he considers no apolog\ 


needed for bringing forward, 


on the pi 


into acc 


present time, a few notes 


which have to be taken 


in coming to a decision as t 
treatment necessary to obtain th 
sired results. At the outset it 
be emphatically stated that to su 


it is impossible to give 


uoted, 


rect answer applicable to all 
There is no best temperature, n 
urnace, which can ‘be- univer 
ised; these and many other 
some of which are herewith en 
rated, that depend upon local 
tions, and in order to answer 
juestions, one must know th 
conditions and requirements 

lso to be noted that the tempet 
to which the material is heat 


important, is not the only 
determines the final 


the metal 
Points to be Considered. 


the more 


to be considered 


\mong 
which h 


important p 


ave 
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ling the treatment necessary to ob- 


n the best results in the final cast- 
are the following: 
!1—The composition of the metal. 


2—The mass of the casting. 
‘—The shape of the casting. 
+—The casting temperature. 
5—The rate of cooling in the mold. 
.—The rate at which the material 
heated in the annealing process. 
7—The length of time maintained 


the annealing temperature. 

‘—The rate of cooling from the 
iealing temperature. 

)—The purpose for which the cast- 
is required. 


but 


ive list will suffice to emphasize the 


Chere are other factors, the 


mplexity of the subject and the dif- 


Ity of giving direct general an- 


J 


swers to such inquiries as quoted 


Annealing Rolled and Cast Steel. 


may be as .well, at this juncture, 
point very distinctly to the great 
lifference between the conditions nec- 
sary for successfully annealing cast 
terial, and material which has been 
hanically worked by forging or 
ing The general effect of the 
treatment is very similar in_ both 
ses of material, but in the case 
the casting is much more marked, 

s the material is then in its most 


The 


*t of annealing steel 1s to toughen 


and unreliable condition. 


nd increase its reliability, not only 


removing internal stresses whic] 
been set up during manufacture, 
also by causing the material to 


rgo a molecular re-arrangement 


re-crystallization, and thus in 
sing its ductility as shown by the 
entages of contraction of area at 
ture and of elongation, and also 
: rule, a decrease in the maximum 
ss which is shown in an ordinary 


le test. 


se of rolled or forged 


ma- 
Iliad 


molecular re-arrangement 


increased cohesion between th 


} 


als is brought about as the ri 
the mechanical work. In the 
of cast steel it is necessary to 
yy heat treatment alone the 
ges that are brought about by 
plus heat in the case of rolled 
rged material 
e treatment most suitable to ob- 
the toughest and strongest ma- 
is not the same for all steels, 
s to say, it varies considerably 
the composition, and not only 
the composition, but also the 
itution of the material. The in- 
-e of carbon on steel is univer- 
appreciated, and it is unneces- 
to enter into that subject on the 
Pe Te-ent occasion beyond mentioning 
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that the higher the carbon the greater 


likely 


con- 


the internal stresses which are 


to be set up during cooling, and 


sequently the greater the tendency of 


g cooling 


the casting to fracture durin 


Effect of Constituents on Heat 


Treatment. 


Constituents other than carbon, 


however, have an effect upon the treat- 


ment, or perhaps it would be more 


correct to say that the effect of the 
teatment upon the steel is influenced 
by the presence of certain constituents. 
lor instance, sulphur or sulphides and 


phosphides, although present in the 


unannealed casting in a condition 


prejudicial to the strength and ductili- 


ty of the material, may as the result 


treatment so change their 
to 


Sulphides 


of the heat 


form or condition as become com- 


harmless are a 


Un- 


in 


paratively 


yach ~hangce 
uch change. 


notable example of s 


fortunately, this desirable cl 


ange 
the form of sulphides does not always 


take place; some material persistently 


resists any change in its sulphide con- 


tituents by heat treatment and re 


mains brittle and useless This 


point requiring further investigation 


The mass and shape of the casting 


fluence very considerably the 


heating if too rapid the « 


as 


a large piece would be hot whi 


center might be quite 


tendency to fracture would great 


The shape of the ca also requires 


nsideration. The object should be to 
obtain as nearly as possible every por 
ion of the casting heated at the same 





rate,and to the same tempeerature for the 
same length of time. This brings one 
to the time element The changes of 
tructure and constitution taking place 
during annealing re not stantane- 
ous, but take a certai1 period of time, 
which varies wit the nature of the 
naterial, shape mass am yrevious 
treatme! and unless the temperature 
s maintained for t ecessary tim 

e changes are not nplet and 
ttle or no improvement t cast 
ing may resul 

Cooling. 

The cooling must s slow as pos 
sible nti ill char ng ofr 
change is passed d even ther 
removal trom the furnace must be 
‘arried out cautiously in order to pre- 
vent chilling or une ng and 
etting up of internal stresses which 

uld tend to reduce e strenet nd 

ibility of the material It ist b 
membered that t tim object 

f the founder is to turn out sting 
as tough, strong and reliab as pos 


sible, in fact to approach as nearly as 


possible the strength and reliability of 


forged steel in shapes so intricate that 


the cost of forging would be prohib- 
itive. 

“Art Expressed in Castings” was 
the coneluding paper presented which 
was illustrated by a collection of &0 


stereopticon views representing the 


best productions of artistic foundry 
work. This paper is published else 
where in this issue. 

An iiteresting feature of this ses- 
sion was the presentation to Fred J 


Cook, of 


Birmingham, ex-president of 
ihe Pritish Foundrymen’s Association, 
tluminated address, handsome], 


of an 


executed and erclosed in a_ large 
rome. 
Visits to Plants. 

On Tuesday afternoon, the works of 
G. & J. Weir, Ltd. at Cathcart, wer: 
visited. The iron foundry is a steel 
structure, 290 x 210 feet, and is equip 
ped with two cupolas. The three main 


bays are served by four electric 
the 
hydraulic cranes for closing molds, ete. 


17 


crucible furnaces and two reverberatory 


cranes 
and central molding floor by six 


The brass foundry is equipped with 


furnaces and is provided with a sand 


blasting plant for cleaning 


castings. 
Both foundries are equipped with large 
Molding 

\merican 


mold drying machines 


of both 


ovens. 


English and make are 


used on small duplicate work, most of 
the machines being of the _ stripping 
plate type. <A striking feature of the 
foundry buildings is their high roofs, 
affording excellent ventilatior doa 
abundance of light. The two f dries 


give employment to approximately 425 
et 
On Wednesday afternoon, the mem 
bers of the British Foundrymen’s As 
sociation visited the Hyde Park works 


ot the North British Locomotiy Coe 


at Springburn. These works form only 
a section of the company’s establish 
iment which consist, in addition t 
administration building in Springbu 
of the Hyde Park works, formerly 
Neilson Reid & Co th \tlas 
works, both situated in Springburn and 
the Queen's Park works, located 
Polmadie The con ed output of 
these plants is over ~ J engines 

700 locomotives px num. 


I: f 


manager 


Millett. 
the | 
Mass 
now associated 
in the Millett 
Mass. J 
lett 


Stel 


general 
Mfg. Co., 


and 


tormerly 


of Stebbins 


Springfield, , has resigned 


with his 


1S brother 


Brass Co., Springfield, 


Bisscher succeeds Mr Mil 
7 the I: 


as general manager of 


Mig. Co 


ybins 
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In practically all manu- 


Accident facturing establishments, 
Prevention safety devices are now 
in Foundries’ being adopted with a 

view of reducing the 


number of accidents among operatives 
and to prevent them entirely, if possible. 
The large corporations have given this 
subject careful consideration, and in a 
number of instances special boards have 
been organized, empowered with full 
authority to not only recommend, but to 
install safeguards for machinery. In 
rolling mills, where the percentage of 
accidents has been unusually high, gears 
are now protected with adequate guards 
and in several instances the passages 
over rolling mills have been removed 
substituted. 
The employes, in addition, are instructed 
in ways and means of not only safe- 
guarding themselves, but their fellow 
workmen as well, and the dangerous 
features of their work are pointed out 
not only by the foremen, but by signs 
which are constant reminders of the 
dangers of carelessness. 


and underground . tunnels 


Builders of 
machine tools are heartily co-operating 
in this work and are entirely enclosing 
gears, which in many instances’ has 
necessitated entirely redesigning machine 
foundries, the 
majority of accidents result from the 
careless handling of molten metal, al- 
though the falling of castings and heavy 
flasks result in many personal injuries. 
The International Harvester Co., through 
its advisory board, has issued a booklet 
entitled “Protection Against Injury, Rules 
and Instruction for Employes”, which 
relate to all departments of this com- 
pany’s plants, and special attention is 
given to the style of shoes that should 
be worn in the foundry. 


shop equipment. In 


The wearing 
of lace or iow shoes by any workman 
employed in carrying hot metal is pro- 
hibited, and the type of shoe recom- 
mended is one that readily sheds drops 
of hot metal. The shoe should be of 
the “Congress” type, provided with rub- 
ber gores fitting close to the leg. The 
shoe should have as few seams as pos- 
sible, a one piece upper being preferred, 
and the sole should be trimmed as close 
as possible to prevent the metal from 
lodging between the sole and the upper. 
Trousers for the molders should be 
made of hard cloth and should cover 
the shoe top. At all times they should 
be kept so repaired that they will readily 
shed the iron. The committee on the 
prevention of accidents of the Amer- 
ican Foundrymen’s Association reported 
that a firm employing about 500 work- 
men stated that the majority of acci- 
dents in its foundry involved burned 
feet and legs. To reduce the number 
of these accidents, this company pur- 
chased a stock of serviceable shoes and 
compelled the molders to wear them 
during the time that the heat is being 
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taken off. In a recent issue of The 
Review, published by the National 
Founders’ Association, the duty of th 
foundry foreman is outlined as follows 

The foreman should see to it that 
every possible precaution is taken for 
the prevention of accidents, not only 
from the careless handling of molten 
metal, but from other sources as 
well, and he should insist that mold- 
ers in the shop under his. charge 
exercise proper precaution. When he 
notes that one of his molders is not 
properly protected, the attention of 
this molder should be directed to his 
shortcomings in the same manner as 
his attention would be directed to a 
bad casting or a poor method of 
handling his work. He should be 
told that he is taking hazardous 
chances of an accident and the man- 
ner in which he may protect himself 
should be pointed out. 
Openings in floors are a_ frequent 
source of accidents in foundries and 
molding and ladle pits should be care 
fully covered when not in use. In a 
large eastern foundry, the ladle pit in 
front of the cupola is equipped with an 
elevator, the platform of which is raised 
to the floor level when the pit is not 
in use ‘or when the molders are filling 
hand ladles direct from the spout. All 
overhead trolley tracks should be pro 
vided with safety switches to prevent 
ladles from falling off when turning 
from the main tracks. To prevent cast 
ings from falling from industrial cars, 
the sides should be guarded and_ the 
piling of castings above the height of 
the sides should be prohibited. Rope 
slings, in many foundries, are preferred 
to chains and in one large shop, where 
hemp rope is used entirely, no accidents 
have occurred since its substitution fot 
chains. 


Foundry trade conditions in 
August showed a slight im- 
provement over July and the 
increased activity noted in 
the steel trade foreshadows further im 
provement in the foundry business. Car 
orders have been more numerous than 
for some months and both malleabl 
and steel casting foundries report the 
receipt of increased tonnage from cat 
building plants. The jobbing trade, how 
ever, shows little change and _ prices 
throughout the country are exceeding!) 
low. The government crop report has 
been a disturbing factor which may, to 
some extent, retard trade improvement 
Notwithstanding the curtailed buying on 
the part of railroads, blast furnaces 
and steel plants are operating at in- 
creased capacity, and it is estimated that 
approximately 70 per cent of the steel 
works capacity of the country is now 
engaged. Pig iron values remain prac- 
tically unchanged, No. 2 foundry being 
quoted as follows in the leading cen- 
ters: Pittsburgh, $14.40; local, Chicago, 
$14.50; Cleveland, $14; Philadelphia 


Trade 
Outlook 
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$14.50, and southern Birmingham, $10.50. 
Lake Superior charcoal is unchanged at 
$17, Chicago. Brass foundries are busily 
engaged filling contracts for automobile 


manufacturers, who are now manufac- 
turing cars for delivery in 1912. Non- 
ferrous metal prices, however, have 


shown little change, lake copper being 
quoted at 12.75 cents to 12.87% 
and electrolytic at 12.62% cents to 12.75 


cents, 


cents, New York. Lead is held at 
4.5714 cents to 4.60 cents, and spelter 
is quoted at 6.10 cents, New York. 


Antimony, New York delivery, is held 


as follows: Cookson’s, 8.50 cents; Hal- 


lett’s, 7.75 cents, and Hungarian, 7.20 
cents. 

Personal 
P.- McGrath, formerly superintend- 


ent of the Peck Bros. Co., New Ha- 
ven, Conn., has been appointed su- 
perintendent of the E. Stebbins Mfg. 
Co., Springfield, Mass. 

W. E. Baird, who has had a wide 
experience in the sale of core oils and 
core compounds, will become associated 
in the capacity of salesman with the 
Robeson Process Co., Au Sable Forks, 
N. Y., beginning Sept. 1. 

James W. Fagans has been appointed 
general sales manager of Abendroth 
Bros., Port Chester, N. Y. Prior to 
his present connection, Mr. Fagans was 
affliated with the Detroit Stove Works, 
Detroit, for a period of 13 years. 


Algernon L. Curtis, consulting engi- 
late of Johannesburg, South 
\frica, has recently associated himself 
with the Frodair Iron & Steel Co., Ltd., 
London, Eng., and represents this com- 
pany in Manchester and the 
vicinity. 


neer, 


immediate 


E. J. Sherwin, formerly superintend- 
ent of the Blake & Knowles Steam 
Pump Works of the International Steam 
Pump Works, Cambridge, Mass., 
appointed superintendent of 
River Shipbuilding Co., 
Mass., to succeed Leo Chappell. 

P. G. Smith, secretary of the J. D. 
Smith Foundry Supply Co., Cleve- 
land, has taken charge of the eastern 
office of this concern, located at 378 
Ellicott Square building, Buffalo, 
from which point all eastern and Can- 
adian business of the firm 
handled. 


W. J. Cunningham has been ap- 
pointed foreman of the Florence Co., 
rrence, Mass., to succeed J. H. 
nningham, who died recently. W. 
|. Cunningham was formerly with the 
Norwood Engineering Co., Florence, 
Mass., and for several years was as- 
istant to R. P. Cunningham, super- 
tendent of the Dean Steam Pump 
Holyoke, Mass. 


has 
the 
Quincy, 


heen 


lore 


will be 


{ 


Tae FOUNDRY 


Book Reviews 


Industrial Plants, Their Arrange- 
ment and Construction; by Charles 
Day, 294 5x7%-inch pages; illustrated ; 
supplied by THe Founpry for $3.00, 
net. 

Efficiency and economy in manufac- 


turing must be considered much more 
than the mere operation of the plant 
in which the processes of production 
are carried on. The factors considered 
by Mr. Day are largely primary. They 
concern the organic constitution of the 


factory, and hence are even of more 
potential importance than systems of 
management, which concern functional 


conditions. An organic inefficiency em- 
bodied in the design and stricture of 
the plant itself is incurable, and is im- 
posed upon all later operations. 

Mr. Day’s development of the subject 
is thoroughly adequate to its importance. 
He defines the principles and the prac- 
tical precepts of scientific plant con- 
struction. His work has been developed 
by a true evolution, following scientific 
lines of progress, and combines the in- 
terest of scientific pioneering with the 
certainty and authority of conclusion 
that characterize the master of a spe- 
cialty. 


The Life and Life Work of Chas. 
B. Dudley; 269 6% x 9¥%-inch pages; 
published by the American Society 
for Testing Materials, and can be pro- 
cured from Secretary Edgar Marburg, 
University of Pennsylvania, Phila- 
delphia, at the price of $2.50 in cloth 
and $3 in half-leather binding. 

This 
orative 
Chas. 


memorial volume is commem- 
of the life and life work of 
3enjamin Dudley, Ph.D., late 
president of the International Associa- 
tion for Testing Materials, and the 
American Society for Testing Materi- 
als. The biographical sketch 
tained in this work is contributed by 
Edgar Marburg and “Some Glimpses 
of Dr. Dudley as He Appeared to His 


con- 


Fellow-Workers at Altoona,” is con- 
tributed by M. E. McDonnell. The 
tributes delivered at the memorial 
session in honor of the memory of 


Dr. Dudley, at the 1910 meeting of the 
American Society for Testing Materi- 
als, are included, as well as extracts 
from editorials published in the tech- 
nical press at the time of Dr. Dudley’s 
death. The presidential addresses de- 
livered before the American Society 
for Testing Materials, by Dr. Dudley, 
are also published in this volume, as 


well as a number of other notable 
addresses delivered before other or- 
ganizations. 


Electroplating.—By Henry C. 
inches, 99 
the 


Reetz; 


5 x 63% pages, illustrated; 


published by Popular Mechanics 
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Co., and 
Cleveland, 


supplied by THe Founonry, 
? 


ec 
tor be 


cents. 

This little book treats of the electro- 
deposition of metals in a style so clear 
and easy to understand, that the be- 
ginner will find no difficulty in absorb- 
ing a working knowledge of this most 
interesting art. The first chapter de- 
simple electro-plating 
outfit may ‘be made, and is followed by 
a chapter on electrical 


scribes how a 


equipment, in 
which a dynamo and different types of 


primary batteries are illustrated and 
their uses explained. A chapter on 
shop equipment treats of the tanks, 
scrubbing troughs, polishing lathes, 
brushes, wheels, and dipping baskets 


used, and contains several full page il- 
lustrations, which give a clear idea not 
only, of their appearance, but also the 
manner in which the work in handled. 
The chapter on cleaning goods before 
plating, contains formulas for the re- 
moval of grease, rust, verdigris, etc., 
from the object to be plated. This is 
followed by chapters on copper-plating, 
nickel-plating and silver and gold-plat- 
ing, which are accompanied by illustra- 
tions of the various types of anodes in 
use, and also contains formulas for the 
preparation of the different electro- 
plating solutions. A chapter on first 
aid to the injured is included. It is an 
instructive and practical little work and 
can be recommended to those who are 
interested in this line of work. 


Annual Statistical Report for 1910; 
issued by the American Iron and Stee! 
Association, Philadelphia; 120 
furnished by THE Founnry, 
for $5. 


pages; 
postpaid, 


The annual 
American 


statistical report of the 
and Steel Association 
for 1910 contains the statistics of the 
production of and steel in the 
United States for that year and pre- 
ceding years and tables are given which 
show in detail American imports and 
exports of 


Iron 


iron 


iron and 


steel, tinplate, 
Full details 
given of the shipments of iron ore 
from the Lake Superior and other 
mines, the imports of Cuban and other 
iron ore, prices of Lake Superior iron 
ore, shipments and prices of Connells- 
ville coke, imports and exports of coal 
and coke, tonnage of vessels built in 1909 
and 1910, etc. 


have 


iron ore, coal, etc. are 


The price tables, which 
made more comprehensive 
heretofore, will especially 
mend themselves to all who 
nected with the iron trade. 


been 
than com- 
are con- 
The usual 
tables showing the production of pig 
iron by grades are given in full. Ca- 
nadian coal, iron ore and pig iron sta- 
tistics are complete, and detailed Eu- 
ropean statistics of coal, iron ore and 


iron and steel industries are included. 














FOUNDRY and PATTERN SHOP EQUIPMENT 


Stripping plate machines---Sectional steel bin--- 


Jar-ramming 


machine 


WIDE variety of castings 1s re- 
A quired by the S. Freeman & Sons 
Mig. Co., Racine, Wis., as fittings 
for horizontal, vertical and marine boil 


ers and for the extensive line of agri 
cultural implements which this company 


core 


with stripping plate 
pattern after it has been lowered away 
from the mold. This spring is adjust- 
able for patterns of varying weights and 
practically relieves the operating lever 
of all strain. Patterns weighing several 
hundred pounds can be raised and low- 


machine --- Rock -over 


attachment 


impossible for sand to work into thes« 
parts. 

Two. stripping plate machines. of 
standard type are illustrated in Fig. 1. 
The machine at the left is equipped 
with a pattern for molding a compound 
gear and the stand is used for molding 











the cope half of the mold. The next 
machine is equipped with a cone gear 
pattern, and forms the drag half of th 
niold, and the cope stand with a flask 
in position is shown at the right. Th 
band spring which counterbalances, the 
pattern is shown at the back of each 
machine. 

A special machine, designed for 
long draw, is illustrated in Fig. 2. The 
pattern, in molding position on the ma 
chine, forms the cheek of the mold fot 
a double-shrouded fluted roll for a feed 
cutter and is 15 inches long. A casting 
just after shaking-out is shown near th 
base of the machine, while on the op 








STANDARD TYPES OF DEARSLEY 


manufactures \ large foundry is op- 
erated to meet the casting requirements 
of the plant, and to facilitate production 
and to effect operating economies, mold- 
ing machines are used throughout’ the 
shop. This labor-saving equipment was 
developed by J. W. Dearsley, superin- 
tendent of the molding machine depart- 
ment. The machines all embody one 
principle of operation, although adapted 
for and applied to a wide variety of 
patterns. \s a result of the success 
attained in operating these machines on 
its own line of work, the S. Freeman 
& Sons Mfz. Co. is now building mold- 
ing machines to meet the requirements 
of the foundry trade. 

The machines are all of the stripping 
plate type with a circular main frame 
accurately ma 


cylinder 


or pedestal, which is 
chined and also serves as th 
12 which the piston operates that raises 
and lowers the pattern through the 
stripping plate. This construction, with 
modifications, 


afew permits of th 


mounting of a wide variety of patterns 
It has been found more economical to 
adapt the machine to the pattern than 
the pattern to the machine, and while 
the types shown in the accompanying 
illustrations vary widely in form, the 
same principles of construction and op 
eration are retained throughout. All of 
the machines are equipped with steel 
band springs which counterbalance the 


pattern and which facilitate raising the 


STRIPPING PLATE MorpING MACHINES 


ered with practically no exertion on 


the part or the operator. The adjust- 
ment of-the pattern is easily accomp- 
lished and after being set is locked in 
position. The piston is equipped with 


four manganese bronze guides which 


are adjustable for wear. All operating 
parts are enclosed and the piston and 
cylinders are so protected that it is 


posite side, at the left, is illustrated th 
plate which serves to produce both cop 
and drag. When making the drag parts 
of these molds, the roll pattern is low 
ered through the table of the machin 
and the plate is adjusted by pins on th 
table. The lead gate, which likewis« 
is attached to the plate by pins, is r 
moved and the drag part of the mold 


is rammed. When making the cope, 


the only change necessary is the ad 


justment of the lead gate. In this wav, 




















Fic. 2—StTrIPpPING PLATE MACHINE FOR 


AND DRAG 








15-INcH Draw, on Wuicu Cope, CHEEK 
ARE MoLpep 
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These machines are built to meet the 
requirements of the patterns, retaining, 
however, the principle of the central 
cylinder and piston for raising and low- 
ering the. pattern. Essentially, the cap- 
acity of the standard machine has been 
quadrupled and doubled, respectively, by 
variations ir the main frames of the 
machines, Fig. 3. The feed cutters 
molded on these machines are made in 
three-part flasks and each machine 
serves for making cheek, drag and cope. 
One plate is used for drag and cope 
on each machine, a loose’ gate being 
utilized as previously described and 
shown in Fig. 2. 


A large machine, on which the cope 








Fic. 3—SouUARE AND OvaL FRAME STRIPPING PLATE MACHINES, 


CHEEK AND DraG ARE MOLpDED 


half of an automobile crank case mold 
ON WHICH Cope, is made, is tllustrated in Fig. 4. The 


drag is made on the dummy shown in 

















Fic. 4~—Larce MAcHINE For Motpinc Cope HaAtr 


DraG 1s RAMMED, 


ene machine is used for molding drag, 


CRANK Case Moitp. THE Dummy, on WHiIcH 
SHOWN IN THE FOREGROUND 


THE 





heek and cope. This inachine is only 
24 inches high and is only a trifle larger 
than the flask used for this mold. The 
face at either end of the casting is 
hilled and, in addition, the steel shaft 
s cast in position. The flask is of 
special design, machined at all partings. 
lo locate end hold the shaft in the 
enter of the mold, bars are provided 
n both the cope and drag with open- 
ngs for the shaft. This casting requires 
o machining, this work being elimi- 
ated by the special devices used in the 
sundry. 

At the extreme left of Fig. 2 are 
lustrated two molding machine pistons 

different positions. The center is of 
ist iron, being tapered to form a seat 
1 the manganese bronze shoes or 
udes which can be adjusted for wear. 
{he machine is constructed throughout 
ith bronze contacting with iron in all 
erating parts. 














Two machines with square and oval Fic. 
iin frames are illustrated in Fig. 3. 


5—SrtripPING PLate MACHINE ARRANGED FOR BENCH AND 


GaTeD WORK 
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Fic. 6—StTrRIPPING PLATE MACHINI 


FOR 


CRANK CAseE MOLD, WITH PATTERN 


LowERED, SHOWING THE STOOLS 


the foreground, and the casting is at 
the right. Fig. 6 is another view of 
this machine with the pattern lowered, 
showing the stools. In this illustration 
is also shown another view of the 
dummy for the drag, as well as the 


exterior of the crank case casting. 
The arrangement of of 
machines for bench and gated work is 


one these 


shown in Fig. 5. Both cope and drag 
halves of the mold are made on one 
machine and the patterns for each are 
simultaneously lowered through the 
stripping plate. Four of the fan cast- 
ings made in one mold are shown at 
the left of the base of the machine. 
Attached to the back of the machine 
and within easy reach of the molder, 
is a shelf, and another shelf, at the 


side, is provided for closing the molds. 
This machine is self-contained through- 
out and the conveniences provided for 
the operator greatly reduce the number 
of movements required in making a 
mold. The stripping plate and pattern 
on this type of machine can be readily 
removed and replaced with other pat- 
terns, which makes the machine inter- 
changeable. Whenever possible, two ir- 
regular patterns of the same design are 
mounted on one machine on which both 
cope and drag are made. If only one 
pattern with an irregular parting were 
made in a mold, two machines would 
be required, and by arranging the pat- 


terns two in a mold, the output is 
doubled and the number of ma- 
chines required is reduced one-hali. 

















STEEL BIN 


BERGER SECTIONAI 





Exp Upricguts Removep 


WITH 
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Jar-ramming Core 
Machine 


illustration 


In the accompanying 
shown a jar-ramming core machine, lt 
inches square by 14 inches high, built 
by the Herman Pneumatic Machine Co 


Zelienople, Pa. It consists of a base 
valve and combined table plate an 
plunger. The valve is located at the 


bottom of the machine and is arranged 
in such a manner that it will admit onl) 
a sufficient amount air to lift th 
load. This arrangement materially rr: 
duces the air consumption. The tabl: 
falls resilient surfaces, which is 
a feature construction embodied in 
all of the jar-ramming molding ma 
chines built by this company. This ma 
chine is provided with side guides which 
relieve the wear and stresses that might 
otherwise be thrown upon the cylinder. 
The cylinder is lubricated by oil which 


of 


upon 
of 





Jar-RAMMING CorE MACHINE 


flows through a pipe projecting through 
the of the machine and oil holes 
are provided in the table plate to lubri- 
the side guides. 
are built in four sizes in capacities from 
400 to 3,000 pounds. 


base 


cate These machines 


Sectional Steel Bin 


For the storage of patterns, cores a 
small castings in foundries, as well as 
bolts, 
parts, 


washers, screws, small machin 
sectior 
steel bins are now being widely use 
In addition to being fireproof, the co: 
partments of the bins can be increas: 
or decreased in and capacity 
almost any requirements. 

Berger Mfg. Co., Canton, O., manutfa 
tures a line of steel bins, as shown 


the accompanying illustration. The ba 


etc., in machine shops, 


size 


meet 7 


for all compartments consist of conti 
uous: steel plates, which serve either 
a back to a single-face bin or as 
dividing wall between a double-face 
Uprights are fastened at right an: 

to the back with stove bolts which pass 
through edges on upfrig 

and holes in the continuous back. Thes 


} 


right-angle 
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Fic. 1—RocK-Over MACHINE WITH LoosE STRIPPING Fic. 2—TuHeE CHEEK OF THE CYLINDER Motp Rottep 
PLATE ATTACHMENT FOR MOo.LpINnG AIR- Over, BErorE REMOVING THE CLAMP 

CooLeD CYLINDERS 
uprights and the back each carry a por- be added to the lower bins to make ficulties are not as great as when the 
tion of the shelf load, as the shelves them deeper, thereby increasing their webs are vertical. In the accompanying 
are adjusted to uprights at the sides capacity. At the same time they form illustrations is shown a rock-over drop 
and to the continuous back in the rear a convenient shelf, on which to rest molding machine, equipped with a loose 
of each compartment. The shelves are boxes while the contents are being un-_ stripping plate attachment, designed for 
likewise fastened with stove bolts. The loaded into the upper shelves. In these molding gas engine cylinders with ver- 
intermediate shelves are securely bolted extensions the regular bin boards can tical webs. This machine was built 
to the uprights and to the continuous be used. The space inside of the bins and equipped with this special attach- 


back, thereby securely holding the entire 
bin together. 
This 


insures 


while it 
prevent the 
easy removal of the entire bin, nor the 
quick adjustment of its The 
bins are adjusted to 3-inch spaces which 


construction, however, 


rigidity, does not 


shelves. 


provide sufficient range for any storage 
Removal bin boards 
facilitate the piling of 
small articles in any compartment. Ver- 
tical partitions, which can be easily 
placed in position, add to the utility of 
these bins. Label holders are also pro- 
vided which extend the entire length of 


space desired. are 


furnished to 


is free of braces and supports, thereby 
affording maximum storage space with- 
out sacrificing strength and _ stability. 


These bins are of 
tion and 
ferent 


be built to 


steel plate construc- 
dif- 
will 


furnished in five 
although 


meet 


can be 
sizes, special sizes 
any requirements. 


Molding Air-Cooled 
Cylinders 


When molding air-cooled engine 
cylinders by hand, great difficulty is fre- 
quently experienced in drawing the pat- 


gas 


ment by 
and 


Henry E. Pridmore, Chicago, 
accommodate flasks, 16 by 14 


inches, and has an 8-inch draw. 


will 


In Fig. 1, the pattern is shown in 
molding position. The mold is made 
in a three-part flask, drag and cheek 
being rammed on the rock-over ma- 
chine, while the cope is molded on a 
stand. The cheek extends up to the 


flange and the drag contains the flange 


and the core print. When making the 


mold, the cheek is rammed first and 
this is followed by the making of the 
drag. The drag is lifted off and the 


bottom board is clamped onto the cheek 





























each shelf and permit of any number tern out of the sand without breaking part of the mold. The cheek rolled 

of sub-divisions. By the use of labels parts of the mold forming the webs. over, before removing the clamp, is il- 

the contents of each division can be When the webs extend horizontally lustrated in Fig. 2. 

plainly marked. Extensions can also around the cylinder, the molding dif- In Fig. 3, the loose stripping plate 
Fic. 3—Lowerinc THE MoL_p AWAy FROM THE PATTERN. Fic. 4+—TuHe Motp LowerepD AWAY FROM THE PATTERN, 


THE STRIPPING PLATE IS IN CONTACT WITH 


THE ToP OF THE 


FLASK 


SHOWING THE 


STRIPPING PLATE SUSPENDED 











] 


attachment is clearly 1] \s the 


pattern, 


ustrated. 


mold is lowered away from th 


the stripping plate likewise descends un- 


til it reaches its downward limit, which 
is below the air-cooling webs to insure 
a perfect mold. The continuation of 
the draw is illustrated in Fig. 4, which 


shows the mold lowered below the strip- 


ping plate and entirely clear of the pat- 


tern. The pattern and stripping plate 
are then rolled over into molding posi 
tion and the cheek is lifted off and 
closed over the drag. The stripping 


plate is supported by four guides, which 


shown elevated in Fig. 2, and low 
Figs. 3 and 4. The 
this cylinder are only 3/16 inch in thick 
the the of this 


and plate attachment 


are 


f 


ered In webs « 


ness and by use 


output 


machine stripping 


has been increased to 85 molds per day. 


Trade Publications 


HAMMER DRILLS. Phe Ma- 


Sullivan 


chinery Co., Chicago, in a _ bulletin recently 
issued, describes and illustrates its line of 
quarrying aad stone dressing tools, compris 
ing plug and foot hole drills, hand _ feed 
hammer drills for quarrying purposes, and 


hand surfacing and bushing tools for dress 
ng slone. 

FUEL OIL BURNERS.—In an eight-page 
pamphlet, issued by the Hauck Mfg. Co., 140 
Cedar street, New York City, fuel oil burn 
ers for drying and baking molds and cores, 
and for general heating operations, are illus 








trated and described Another pamphlet issued 
-by this concern is devoted to portable cruci 
ble forges recently described in Tu FouND 
DISC VENTILATING FANS.—The Am 
erican Blower Co., Detroit, in a_ recently 
issued bulletin, illustrates and describes a 
disc ventilating fan. Efficiency charts and 
table of capacity are given and methods of 
installation are included. A 1umbe of 
iqgue folders and booklets are also being 
sent to the trade by the American slower 
Co., which direct attention to its varied line 
of products including exhaust fans, forge 
hlowers, pressure blowers and numerous types 
ol ventilating tans. 
rITANIUM Facts, igures and _§ illustra- 
tions intended to ove that titanium has 
solved the steel rail problem, are contained 
a 40-page catalog, issued by the Titanium 
\lloy Mig. Co., Oliver building, Pittsburgh 
\t the present time more than 400,000 tons 
{ tit are in actual use and dur 
g |! yw that 195,940 tons oft 
( itanium rails were rolled The extra 
cost of titanium treatment of rail steel is 
ly t $2 per gross ton of finis ed rails 
| illustrations mn led in the cat g show 
t iniun Tal S¢ n curves nume 


GRINDING AND POLIS 


ERY In a 3 f italog, Webster & 
] | ol Ce S ] () esc bes it 
r ‘ ne ing ma 
( Phis ‘ ben nde floo 
grind¢ ng é c 

‘ I sl 

he cing 1 

the ine Ss g t 
this 1 ac evt ty 
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1ed 


guards 


egular flanges furnisl with e grinding 


Wheel 


manufactured 


very 
hoods 
14 


hoods 


machine. or protection 


for wheels from to 


ire also 


in diameter and _ the are 





hangeable and be used on either 


left 
LOCOMOTIVE 
of 


may 
spindle. 
The 


cranes are 


hand end of 
CRANES. 


locomotive 


or 
extensive 
lications illus- 
hand 
the 
rhe 


con- 


by numerous service views in a 


somely-illustrated catalog, issued by 


Engineering Co., Cleveland. 


built 


Browning 
of 
cern can be equipped to handle a hook block, 
lifting 


type locomotive crane by this 


electric magnet, automatic bucket of 
shovel 


In 


or 


any type, drag scraper bucket, steam 


pile driver hammer and _ leads. 


the 


dipper or 


general, crane consists of a car body 


base, mounted on four or eight 


The 
arranged to 
The 


described 


traveling 


wheels. gage is usually made _ standard, 


but can be suit any particular re- 


of cranes of 
The 


use 


quirements. construction 


various types is in detail. illus- 


trations show locomotive cranes in in in- 


{ustrial plants of all kinds, including 


1 


steel works, foundries, ete. 


VALVE.—In a 
the Rockwell Fur 
New York City, 


which is used 


st furnaces, 
AUTOMATIC 
bulletin, 


STOP four- 


issued by 


nace Co., 26 Cortlandt street, 


Lalor automatic stop valve, 


automatically the supply of oil 


of 


flow 


stopping 


in case of the oil lines or ab- 


breakage 


to the illustrated and 


This 


normal burners, is 


lescribed. valve completely eliminates 
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the 


loss of a large quar 


any danger of fire or 


oil due breakage the 


The 


may 


tity to a 


can 


of in sup 


p \ 
be proportioned tha 
to 


close if 


line. valves so 


they be applied any number of burn 


ers and automatically the passage 


not 
but 


oil exceeds the maximum, acting only as 


a preventive of abnormal flow, 


check 
caused 


an as 


on an excessive consumption of <« 


carelessness on the of th 


The 


inches. 


by part 


furnace operator. valves made 


to 4 


are 


sizes from } 


SAFETY 
WHEELS. 


has 


AS 
An 


issued 


APPLIED 
interesting, 
by 
Mass., which 

of 


use 


TO GRINDING 
26 page booklet 


Co., Worces 


descriptions at 


been the Norton 


ter, contains | 


illustrations safeguards which can be aj 


of grinding wheels and m. 


of 


plied in the 


chines. Various types protection hoods 


are shown, together with instructions fi 


properly grinding wheels. I} 


of 


mounting 


protection hoods include those c 
of 
ot 


guards, 


types 


steel bands that surround the 


the 


structed 


periphery wheel, flexible adjustab! 


link riveted steel hoods, pressed st: 


hoods, grinding and 
illustrated 


pertinent 


etc. Dust systems for 


polishing rooms are also and 


scribed and numerous suggestions 


relative to speed changing, including a _ tabi 


of 
booklet should prove of 


grinding wheel speeds are included. TI 


value wherever grinding 


wheels are usedand if the suggestions contained 


therein are carefully followed, accidents will b 


either greatly minimized or entirely eliminated 


General Imdustrial Notes 


The United States Cast Iron Pipe & Foun 
iry Co. will erect an addition to its foundry 
it Addyston, O. 

The Union Foundry Co., Fitchburg, Mass, 
will shortly -begin the erection of an exten 
sive addition to its foundry. 

The firm name of the Peck-Williamson 
Foundry Co., Oakley, Cincinnati, has been 
changed to the Williamson Foundry Co 

Frank C. Douds, New Castle. Pa., has pu 
chased the foundry formerly owned by the 
Vulcan Foundry & Machine Co., at a cot 


$45,500. 
rhe 


erecting a 


of 
Radiator 
addition 
Elmwood 
belt 
Guyman, 


Co., Chicago, is 


to 


American 


foundry its Pierce 


plant, located at and the 
Ne ods, Se 


James & 


avenue 
line, Buffalo. 


Detroit, 


railroad 


are erecting a 


manutacture 
The 
cupolas 


Wis., will 


foundry, 60 x 168 feet, for the of 


gray iron automobile cylinders. melting 


eguipment will consist of 


The Vollrath Co., 


two 


Sheboygan, 


erect a three-story addition, 60 x 80 feet, to 
its present plant, which will consist of a 
machine shop, foundry and other buildings. 

The North Manchester Foundry Co., North 
Manchester, Ind., has been incorporated wiih 
a capital of $10,00( The incorporators are 
i. < F. Martin, John Stauffer and W. J 
Ranger 

The Titan Steel Casting Co., Chapel street, 
Newark, N. J., will erect an addition to its 
main foundry, 150 x 200 feet and 42 feet 
ig The building will be of steel con- 
struct 

The J. J. Davitt Foundry Co., Springfield 
Mass is taken ove the Ss ictural iron 
busine of the R. F. Hawkins Iron Works 
Phe icity of bot plants w shortly be 
sre increas d 

| Peerless Crucible stee Castings ¢ 
Detre has purchased “five ac s ot 
‘ re : oad ( n 

e! ere 1 bl 





The G. EF. Hoglund Foundry Co., Gardne 
Mass., is erecting a new plant, 30 x 160 feet 
which will be well-equipped throughout. 
Whiting cupola will be installed. The plant 
will be placed in operation about Nov. 1. 

The Gray Iron Foundry Co., Reading, Pa 
has purchased the entire line of patterns fro: 
the National Brass & Iron Works of tl 
city, consisting of mirror frames, tables, port 
ables and other patterns for ornamental work 

The Rochester Steel Castings Co., Ro 
ester, N. Y., has been incorporated with 
capital of $50,000. The  incorporator are 
Fred C. Kimmel, P. V. Crittenden, J. | 
Emery, Henry C. Caldwell and William De 
inger. 

The Gardner General Foundry Co., Gar 
ner, Mass., owing to the large number 
orders on hand, will probably acquire t 
present foundry of the G. E. Hoglund Fou 
dry Co., upon the completion of the 


shop which is being built for the latter 


The Standard Machine Mfg. Co., Carth 
Mo., has taken over the Stout-Parke Fou 
& Machine Co. of that city and will eng 
in the manufacture of deep well pumps, 
drills and other drilling tools and_= suppli 
W. H. Stout is superintendent of the foun 

The plant of the Yeager-Hunter 5t 
Works, Spring City, Pa., was recently 
by the receivers, H. E. Campbell and 
Garber, to Allen W. Urner and Wm 
Miles, at a price of $37,500. “he sale ca 


with it the real estate and all of the 


erty owned by the Yeager-Hunter > 
Works 
The Atlantic Foundry Co., Akron, O., 
utacturer ot gray iron castings, 1S ere¢ 
new plant on Beaver street, 100 feet s 
of brick and steel construction rhe 
‘ was purchased from the Whiting | 
& Equipment Co.. Harvey, DL, and 
s ( a inch cupola, one 10-ton c 
two t ling barrels, seven geared ladles, 





